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t A general description of the patterns as found in the 

different states will be useful, before the position of 
jnathe iiatics is given below. It will also explain why 
it was thought necessary to undertake th.e analysis in two 
parts . 

T’wo chief, patterns ape .prevalent in the country with 

# 

Pegard to the' staged of education in the years at school, 

• . . fi).. Three Stages: 

Ca) Primary: 5 years from class I to class V 

(b) Middle/Junior High; 3 years from class VI to 
class VIII, 

(c) Secondary: 2 or 3 years frbm class IX' to 

. : . , class X/XI., . , 

This pattern obtains in Assam, Bihar (for 
basic schools only), Delhi, Madhya Pradesh, Orissa, 

Punjab j Uttar Pradesh (which does not have higher 
Secondary schools, but only high schools ending in 
class X and intermediate colleges ending in class XII) 
and West Bengal . 

(ii) Two Stages ; 

(a) Elementary: 7 or 8 years from class I to 
class VII/VIII, 

(b) Secondary; 3 or 4 years from class VIII/IX 
to class XI, 

The seven-year elementary school pattern, followed 
by four years of secondary school, is followed in 
Andhra Pradesh, Bihar(for non-basic schools), Giajarat, 

Kerala (with a further sub-division of elementary 
into four-year lower and three-year upper), Maharashtra 

and Madras, tTammu and Kashmir has eight -year secondary 
s chools , 

(111) Besides these two, there is a mixed pattern 



(contd,,) 



- 3 - 



in three States, presumably, for the period of transition 
from the high school tg-.the higher secondary pattern. 
These States are: , ‘ . 

Madras: Secondary course (classes VIII to X), and 

Higher Secondary course (class VIII to XI) . 

• % 

Punjab : Matriculation- course--- (classes- IX- and X) , and 

Higher Secondary course (classes IX to XI)., 

/ * ' 

Wes-|: Bengali School Pinal course (classes. IX and X), and 

Higher Secondary course (clas.ses IX to XI) . 
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. ...There is lack of uniformity -also in the classification 

' ■ "i i . 

of the school stages. For example, in Assam, classes A,B,I, 
II and III constitute the primary Stagehand IV, V and VI, 
the middle, ’’^or purpose of comparison,' therefore, the 
term Elementary Stage as used here -will mean .Hhe first 
eight years of systematic study in school • ’ 

The syllabuses have been studies u,nder the following 
broad categories:- . . - > ’ 

1* Objectives of education as found in. them, 

♦ 

II. Objectives, of mathematj.cs as found in theni., 

III. Arrangement of the .coxitent, the duration of the 

course and the achievement expected in each topic. 

I ; OBJECn^IVES OF .BpUCATION AT THE PRIMAHY' AND THE 
LWEh FOUND IN SYIIABttSES 

A Study of the general. objectives* of education which- 

syllaMs es. • consider worth ' mentioning should ihdicate the 

directions in which .they expect the child to grow. These 

objectives as found in six syllabuses are given below; 

(a->..Ci) To enable one to lead a healthy li’fes 

hygience^°^ minirmira knotirledge in health and 

(ii) Ability ■t^o use the mother ' tongue and an • 
understanding of the national language.. 

CiiDUnderstanding and appreciation' of music, 
literature and art. ■ ^ 

(Iv) of itolerance, judgement and 

* the^soclety' ^ successful member of.. 

(v) Respect for different religions and traditions 
of the World . . ' 

(b) (i) To develop, love for truth and ..moral values. 

"the .child to develop into a nhvsioanv 
healthy and nentally alert individual/ 

(lll)To provide .ppportunlties for the cHiia to 

personality SM td^en^ble 
him to understand and avpre elate 'his 
environment in relation to his basic 

needs, like food, shelter and clothing. 
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(iv) To help the child to use in his daily life 
the skill and the knowledge that ho acquires 
in the school and to express himself 
creatively arid artistically. 

(v) T-o djov'elop' in the child qualities of good 
citizenship to enable him to play his role 
effb'cttyely* as a cit'izen 'of a democratic 
socia)listic welfare state, to imbibe in him 
a patriotic 'fervour' and* to make Mm realize 
the basic unity of the country in its 
apparent divorsitv, and the'bneness of the 
world . 

I* 

(vi) To train the child to take an intelligent 
share in the life of the home, the 
community and the country,, 

(vii) To promqte in the child the spirit of 
social Service so that he imbibes in 
his life the principle of*^service above 

• self-.^ 

(viii)To provide facilities to the child to enable 
him to make his full contribution to the 
wealth of the nation by learning. .through 
purposeful, creative and productive 
activities. 



(ixX T.o develop in the child a love for the cultural 
heritage of his pradesh and the country. 

(1) To Provide rich and varied learning experiences 
. .. fp.r the .pupils . • 

• ?? children to -make full use of every 

kind of printed matter. 

. • Ciil.) .T.o . bring about the harmonioi.is development of 
all the powers of the children, 

(iy) To make the subject-matter relevant to the 
present and future .needs of children rather 
than to satisfy merely academic and logical 
requirements .... ; • ^ 

(v) To bring about an inter-relation of subjects, 

Ci) To provide for the full. development of 
personality, 

(li), To prepare student^ for democratic 
citizenship , 



(e)' 



CliDTo develop problem-solving skills, 

(Iv) To develop appreciation of natural 
• phenomenon . ' '• ^ 

the behaviour patterns of the 
pupils^go as to make the solution of 
• ; • day-to-day problems more effective and 
• 'A . satis. tying . 

. (1) • To make. full use of the initiative of the 

children so that they do not remain passive , 



t 



'r 






(ii) To s6eW cprrel?iti;Oh 
envirom^ifit,/ social 

. ; ,.. w, Tip -4he HaaSH’ arid’ clid^ra c'teri^W^^ the 

■\ .; . • .childrieri;; : :Vv; ^ 

activities: folk songs, toasic, e 

the 'child to j)iay 

. ^s erVatloris " ''.y--r.. '■■ : " ■ ' • '■;-• ^ ■ ', . i '' ' ' 

^ :ji] c ■“; * ^ ^*- . •* 

* -=• -^>v . 

.1 i Thos e Iri ^AS§ a hi ^ Hima chal Pradesh l fcfeas , Punia h^ ’ 
Keifalfe. Jj^hd Maahiil, Pradesh .hay^^^nho^^ In iome, 

have not, 'be§n_ give>ft iciearly.end- ■ 
only occur , 

• P>lnoi^les ' WWlbhl;hS^ been ''Rgpt 'in ylew, while: euggest'inl 
teaching-methods a^ _ 

2i -ii.:: 









oif phj:^pives as^ gi^ . .. 

syllabuses when .taken togeth'e# 'sli^wt ^ fallowing , 

^SpsC'fcs hSV©' l)©©ii ’ p0|phCTn^ 



fhlS‘ includes rgadlngj ,W^ltlng^ahd‘■ atii&etlc'.’ 



(ii) tfeking; a good citizeri-* 



-— . ihel-udes copri#||.ihh the homp anrt f>do- ■' 

- the oneness 

• i othefs^ tafe witK'- s 

aii) Seleetlng.:a' way of iile-h ' 

' 'truth! 

ofsocietyl 

(Iv). beyeloping 'eharaotehl^ v ; ■ - '::f \ 

(v) Postering right attitudes . 

■.This. ..includes toler^rice, Cdu^^ hohob-i-vy 
patience and respect for oth^ yaiiglonlv ’' 

.l^Se Qf ^leisure . •'■' -i- i:' - ' i-' . 



liis ;.iri 



betteyiinderstandinr^ana ®= ® 
llteraCran?art? «PPJ^eciation of msle, 



(vil) Value of manual work. 



This includes the importance of craft work, 
farm activities and willingness to work-- 
with one *s own hands . ' 

(viii)Care of health. 

This includes knowledge of health and . 
hygiene, and a programme of physical 
; ; education. 



I.-;:.! Knowledge of our cultural heritage 




, ; The: ^ohjectivWist^^^^^ they !have^'' 6 ee‘n do^ 3 iled 

sometimes .overla^^ pi?.;uTtlmai;e.^ have not 

been clearly ^’distin^ishedj. : They ;have been, mixed up with 
bbgectives ‘r@ to the deyelopmeht/ bf;. character , 

attitudes, care of health, etc, which only help in the 
attainment of the major objectives . ' , ’ 






\ 



4 , ' The objectives, where, mentioned i have 

' ^ ’ '■ , , 

laid emphasis on the uti^Jis^/ti 6 ri ;of •ex^ of 

day^tb^day activities of 'the childrenCahd prt^'|uiding. , ' 

their interests and efforts, for the;|uli^imate aPM 
of the objectives , . ' 

6 , objectives found in the syllabuses 

is comprehensive enough to include^'n 11 - the*^' important ' . ' 

a s p ect S' mentioned a bov e , T he va ri et y fa hg e s from a 
single statemehi* of objectives (as listed under f .. above) 



to a set of 



' nine (as listed under b)-;"- 



-rr- 



II ,OBJECT’IVBS. . P.F. T.BACHING iMATH! 6 MATiGS is POUND IN - ( V 






SYLLAI^SM 
, ' ' . 1 * 

The objectives g 
six syalldbus,es 

(a) (i) To d^Melop 'the ability to solve common .problem? 

arithmetic and geometry related; with-" home a 
. social .life . , . ^ . rr:''; 



Lves of teaching mathematics e'S' 

■ . -Ai -r V • 'f ' ... ■ - 

58 are; • ■■• rv': .. \,t -• r^... ,r.'> . finr- 

;'f'V '■■y ■ ■ ■ ■' ■ ■ 

• *. V. . ; I . ; 
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(ii) "To: develop Interest = for some vp cat lofi and to 
•. train in- keeping correct account od different 
••Individual and. group -activities . 

(iii) To train in clear, logical and critical thinking. 
(lv)T6.<icyelop prohlem-solving skills . 



.(y) Tordevelop an attitude- tp work -correctly • 

(b) (1) To inculcate habits of an objective search for 

.. • • truth. • :•:• • •• . 

(11 )To develop , ac^racy, logical. thinking and 
- reasoning; . 

(lii)To inculcate the habit Of working systematically , 

(iv) To promote the power of* concentration in the 
students . 



(v) To help the students to understand the practical 
, . . utility, .'.of the subject .and • enable them to apply 
the power of same in everyday life , 





(vl) To create a sense of -nea-tness and to promote 
the abstract thinking. 

■ (1) SkiH...in^the. four fundamenta operations with 
numbers and li1a*al numbers . 

•ClD^feowledge. of the- .-primary’ concepts , facts , 

•-< . relations.., -ppe-ratlons symbols et c . , of 
mathematics. r.,;.. r. . 




; • ;{ 




(iii) Ability to makp-j-upe; Pi* mathematical knowledge 

in,, the" solutiourr of .thpf -.problems in the classroom 
and outside, ‘ .-v,- .,V....f .. 

* j • : d , 



. -(iy.) • Ability- for; . estimti.pn:fP.f mea surem.ent s and 
, !;o .,-3ppyo.ximation of answers' tp-...problems , 

(y).,. Ability, to check answers-, . ? 



(vi) Ability to‘ represent verbal statements by 

diagrams and symbols . ■• ? 

(vii) Ability to. interpret -diagrams and symbols 



.. (viii) Ability, for .;logical thinking .1 id ; to 
analyse a problem, to select relevant 
.faets -snd reiect. others and to .'solve 
problem by lising principies learnt • 

(ix) Ability to find out the principles involved 
in a procedure . v. • • :. '• ••••.,• . 

... Xx)- 'To, develop habits of a-ccutacy, precision, 
speed and neatness,' 

(d) ' Cl) Knowledge of mathematical concepts, facts, 

• . •'•• "■■ . ®yT^bolS ‘ahd princi'ples , 






(ii) Ability to apply, raathematl cal knowledge 
■ to problems in the classroom, in the 
, , . ,, .world outside, and ln< the- sftt'd^r'-.of the 
sciences. 

•(iil) Ability to represent verbal statements by 
. . ..graphs, symbols and- .diagrams ' 

(iv) Ability-^ ,to.,int erpret-.g.raphicai , i;s-^bolic‘ ‘ ‘ 
and diagrammatic representations , 

(v) Abi^ijy^1^o..ai?a.ly&,e a problem 'select the 
relevant ■ facts , fejectthe Irrelevant ones, 
solve it by the application of principles 

an^'-'.-glve- :a ra^thetic 
■proof wherever nedessary. 



». a 



*'^* *• . ^ * * '• <** ^ 

Ability to find out . the < principles involved in 
the steps of given proQedures • 

. /verify possible . 

"(viii) Capacity for estimation and approximatibn • 






x) Habits of ..precision, accuracy j speed and 
neatness . . - 

■ CxO ■ Ability, to appreeiate the beauty, rhythm and 
symmetry of ' ma thema tics, 

(e)c^- ' ' ClOy"’ the oupll th.e ability to understand, 

grasp and tackle problems of arithmetic 
connected with everyday Ife with accuracy 
. and ., confidence , •. ••• 

'• To dSvelop the intelligence of the pupil and 
providing training in abstraction, judgement 
_^^.„and :^easoning-, 

(ill) To impart knowledge and ability to . continue the 
study of the subject in higher classes. 



•.I "rr- . 

I, J f. 



(f) 



. ..T.o utilize mathematical processes "in solving 

■ everyday' problems . . • • ■ , 

Ability to solve . everyday- problems involving 
accounts and measurement occurring in evervdav 
activities or.vo cations-; ■ 

bo think, clearly and logically. 



V** 



■Ability •to check the results , 

• .V,., •• r- “f .'■* • ■'.■ ■ !’ . ' 



Observation s .. .. 

^°st syllabuses do not specifically mention. 

I* * , .L ^ »** '* •*“ ‘ V *. .* * • .1 . 

f^riteaching..of.'in!»themati6s. Those In 
Punjab, Himachal Pradesh, Bihar, Kerala, Madhya Pradesh 
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and Assam have only mentioned the objectives recorded 

• • * 

above. 

2... The objectives recorded above show that 

•: ! . ‘f ■ / ! 

• •• 

r consideration has,, to the following aspects: 

(i) Computational skills and abilities 

This includes knowledge of mathematical 
■ concepts,' facts arid principles 

(ii) Utility of mathematics' " ' . 

‘I’his includes' Ability tb 'apply mathematical 
. . ... . ^ knovfle^ge, to solve everyday problems . 

.(iii) Work habits e.g,, neatness, accuracy, 

' •' r checking- 'results ■' 



(Iv) Problem-s'dl^ihg skills 




This includes the ability to*.analys"e a! 
problem, select the relevant facts and 
•reject the irrelevant' 'ones j-- etc . 

3 This shows that the syllabuses no Ibnger "stress 
.... , of 

'that view which limits the objectives^athe'm'rit'iCS:-. * • • 

t ea ching to ' the lea rning of ba s i </comput a t i onal' ■S’kl'lls' . 

The ■•impofta' rice of "making Children understand Tidvr - " ■ 



mathematical skills function in daily ''life has 'been 
clearly emphasized. " 

4. • ' The object'ives indicated in the syllabus CS' 

can be- grouped undeP two categories: (i) thosd related 

to the mathematical aspect and (ii) those related •"to the 

social aspect 1 ' '" '• " ""'■■■ I'- 

(1) Mathematical Aspect • • ■ ■■ • ^i. ? 

(a) Ability to 'perform necessary computations. 

• (b) Accuracy, 'prdciS ion. Speed', neatness , etc . 

•’'= '• (c) 'Ability to reriresent ‘verbal statements by 
diagrams and symbols . 

. (d) Ability for logical thinking, i.e. to 
analyse' a problem. ' • •"• 

,(e) Ability to estimate 'mehsuremerits''and to 
concelye approximation of answers . 

* * ‘ , * I . , * . , 

(ii) Social Aspect 

(a) Ability to solve common problems related 
with the home and social life, 

(b) To develop Interest in some vocation 



J *. 



} 1 







o 
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"Ill ..ABRANGBMENT OF THE CONSENT 
1* In listing the content, all syllabuses have 

* • •'f* r*** ***‘‘ \j ^ / 

followed the logical sequence of different mathematical 

■ ■ *r 

processes', ' • !-• •••r 

2. Bach process has been spread -over iiid)re than 
one year, occurring in successive, years with higher 
and higher levels' of difficulty, 

3, ■ The content has been arranged .under topics, 

further divided into sub-topics , .Basic* concepts 
underlying the topics, or .sub rtopics have* nowhere been 
indicated,. , 

4, Most syllabuses do not clearly- define 'the 

scope of a topic. The sequential listing of desirable 
understandings to be included under each topic is ldft‘‘ ’ ’’ 
to textbook writers and teachers , Neither- has itha- 
connection and continuity..of the various prccesbes' ■' ' 
been brought out, • 

5. The material in the, syllabuses has been 
arranged classwise, .and. the levels. of achievement ' have 

i'f ‘ ‘ • 

been assumed to be uniform .for all. pupils in the same 
class. 



6, All syllabuses lay empha.sis. on'revision% but 

in most of them it is indicate.d -by way of a statement, 
’Revision of work done in. nrqyious class-.* , -■.without’, 
suggesting any specific, revision of ..each -tcpic or "any 
re-teaching of old concepts necessary for learning, 
new ones, . ' ' : ' ' ^..h 

7. Inmost syllabuses the,, suggest i onS f of '.teaching 

' "T * . ‘ ^ .V. r\ 

and learning activities are given in general* for ^ach., 

”C, '*• 

stage, and the syllabus, for each class gives only .an 






- “f ‘•vr 



-^3 
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outlino of topics to b^ytaught , In '.a , few, howevi^nj, 
e.g.,- in Madras and Kerala, nractical activities 
and teaching suggestions ha veboeh given side bf side 
with each topic for each clfliss., 

* , . f , 

An atteppt is pade below to ascertain the post 
outstaning trends and' ‘jpractices with regard to the 
teaching of the ipportant topics coppon to all 
Pi^thematics syllabuses* •••' • • 

« ' A-ARITHMCTI G • ... . ... 

Number -and T?Totation z . , . 



(i) All syllabuses introduce number and notation 
in the first- year and . spread them over four - 
. years , 



(ii)ln SO' far as the maximum achievement is 

• ''t • C9ncerped;.?il,i except Madhya Pradesh, have 
. Included. Enumeration and notation up 

• to, crore.’ apd expbct "pupils to be a'ble 

• to perform, basic' operations with these 
• numbers . ' 



/ / 



t 



(iii)The achievement expected at the end of each 
,, je.ar „is j 

,‘;..l‘st ye'ar • •■Numbers up to 100 • 






'3rd 'year' 




•Numbers up to 1,000 (Except ions 
are Delhi and Uttar Prad.esh, 
where it is upto 

In’ A? Sam, Andhra Pradesh, 

• Guja.rat, Maharashtra , Madras , 
Mysore and Kerala : numbers 
'up-.-'to' ten -thousands.. 

•- 

In 'Bihar , West Bengal and 
Orissa : numbers up to one 
lakh. 



In Delhi, Punjab and Himachal 
Pradesh: numbers up to 
ten lakhs • 



In Rajasthan and Uttar Pradesh* 
numbers up to one crore • 



I.n Andhra Pradesh^ Madhya Pradesh, Mysore 
and Madras! numbers up "to ten lakhs. 

In A^sam, Bihar, Be Ihi, '’Gujarat, Maha- 
rashtra and Kerala: numbers up to one 
crore ‘ • . - • • • 

In West Bengal. ’ Bihar and Rajasthan; 
reading and writing of all nnnbers , 

Orissa, Punjab and Rajasthan do not 
nehtloh anything . 

only Andhra PradeSh, and Madrds include 
^relation of a' crore to a lakh.* 

All syllabuses emphasize counting in 
the Indian system, i .e . jCrore,lakh, etc. 

All lay emphasis upah’’th:e-‘ref^d±ng,wm 
snd under -standing of .numbers . 

Most' s Vila biases do not 'clearly indicate 
the scope of the content . Nor are the 
concepts underlying the understanding 
of ■ the numbers" clearly indicated or 
grad©-.. As for .example, matching 
©r .one-to-one* oorres.ponaence and 
•grouping which is .b^sic to the 
'Understandihg .^f the concept of 
counting, is not indicated in anir 
syllabus , 

References' to- underlying' concepts are . 
found only in th'e Kerala and Delhi 
syllabuses • The Kerala syllabus 
emphasizes grouping, a rraning in 
patterns and .number rhymes . It also 
introduces the idea of *even* and *odd* 

' numbers ‘ in the first year . The 
Delhi syllabus mentions the concept of 
* order*.. 

»*^6ir^* is an important number and a 
difficult concept to visualize. Only 
Madras and Kerala have mentioned 
this . 

'^’he counting, reading and writing of 
numbers more than 10 pre-supposes a 
knowledg'^s of units, tens and. hundreds , 
etc ., but. most syllabuses do not lay 
any emphasis upon the place-value con- 
cept . • ■" 

Counting in larger groups is a pre- 
requfeite to the addition and 
inultiplication of numbers . All 
syllabuses introduce in the first 
year counting by 2»s, 3*s,4*s,5*s and 
10*s up to 100 . 



Addition and Subtraction 



(i) Addition and subtraction concents are 
j^introduced evcryl»/here 'ih' the first year 
■;|ind.are spread '.over three years, during 
; ...,^hich different skills^ "and abilities 

connected -.with addition apd subtraction 
. .gre taught . crlu' 'the '-fburth' arid fifth years 
■ ‘the skills learnt earlier are used, with 
.bigger numbers;- arid -theSe processes are 
.applied- to .neasux'es' also. 

• - • * i* 

. (ii) The a chi evenfehf level .‘expected is: 

. 1st year: -!- Sum' not’ exceeding 100 

2nd year:’’ Sum not'' exceeding 1000 

3rd years Sum not exceeding 4 or 5 

diSit numbers 



Terns like*oral additldnf—^-sinpl‘e- addition’ ^ 



’easy addition comibations ’ , ’difficult addition’, have 
be eh fre'qu^ntly used to indicate the achievement level 
in' different years, but the “exact ^’cope of these terns 
is not indicated . 

. (ill) On the whole, very few stages are 

visualized Ih-the gradation of addition 
■ or subtraction from year to year. 

The stages for addition mentioned in the 
7 „ syllabuses are: 

(a) Oral additions Sum not. exceeding 10 or 20 
. (b) Additions ‘Sum not exceeding 100 

• .(c) Addition of 3 and 4 digit numbers 

.This classification does not take into 



consideration all the skills and abilities. a child needs 

.'? ■ ."T' 

in order to ma'ster the process of addition. Classification 
of addition sums . as those involving carrying over and 



those not involving, parrying over has =been ' indicated 

• * • i * * . #• 

only, in Madras, Kerala, Mysore and Puniab... 

’ (Iv) The .^language of mathematics ’ 

• does.- not find mention in 
■ every sya 11a bus . Only a few States, 

West Bengal, Delhi, Kerala and 
Rajasthan,- have'ihcluded the 
symbols +,=,* and - 



Tf \ O'/ .* 



(vl)' 



(v) •Horizontal /a dd^ or ‘*addlng in rows*^ 

• -./i :lHvblv.es‘ a/.sM differ ant from that 

“f ja^ecespa'ry '^ox •additiori ^in;^cblumns • , 

Only 'W.ejst;; Bengal has* suggest ed= addition in 
.„hqrl.z,ob;t^l in the second year. 

Subtraction is usually' mentioned concurrently 
with aHdltionj e.g. ‘simple addition and 
suhtrac'^ion up to 9*^ Without carrying over; 
*dif Moult addition and' subtraction* , ‘additi 
. .-and^gubtraction of numbers up to three 
digits * . It is not clearly indicated what 
...p kills are necessary for subtraction or what 
type of sums are to be included. The 
. - .concept . of ‘borrowing* or * no borrowing* is 
h^.rdly mentioned . 



on 






Multi-Diication 



Most syllabuses spread multiplication over 

three years , though Andhra Pra-desh.-.- 

... . IJest Bengal, Bihar. Kerala, Madras and 

Punjab do not start It in the first year • 

• • 

(ii) The achievement expected 'each year is r 



!“ ; . : ist Year: Preparation and memorization of 

^ ir[>iltip3icat'ion tables up to lOtlO. 

’2nd years Preparation and memorization of 
multiplication tables up to 
■ . . 16x10 or 20x10 . 



3rd years In, some , states multiplication 

tables ■ cont'ime, while in others 
. . there is no clear Indication about 

achievement expected , 

Rajasthans'-i^ialtlpllcatlon by a number up to 
. . three digits , 

"Httar T^radeshsHarder multinlication . 

. ..Mysore.: . • Malinilcation of a two-digit 

number "by 'a tWb-di'git* number . 






. ?--i' 






Long ’multiplication,' the 
result not exceeding six digits * 



Bihar 

ov three syllabuses include 
mltipllcafion tables of 

'.if 



7 - ...iTactlotts, alonp with 

t*/. ^' •._cqm 5 >und multiplication, 

Jo'llo^^^ emphasis is laid on the 

• - prepa'ratibn''ana memorization of tables . 

The skills and abilities, a child is 
expected to master in a particular year, 
are not indicated anywhere . 






.#7 



(ivO .Ndt' m^ny. Retails of the content are provided 
•/ anywh^'l’e. 

• • ' t 

(v) A few, syllabuses include counting by 2^s,3's, 

• ’s'j6*s and 10 •'s up to 100, which brings out 

. the relationship between the process of 
addition and multiplication. Only the 
. - ■ • :K;eraia sylla;bus specifically mentions that 
. Kjjiitipiicat^ipn should be introduced as 
.■*l*hpeated addition' • 

(vi) Some syllabuses prescribe multiplication tables 
up to 16^0, whereas others up to 20x10*? 



Division ' 

.• ; (i) Divisibh is introduced in the second year in 

r /. most syllabuses and is continued during the 

next two years . In all, the duration allowed 
for the mastery of the division process is 
three years , 



(il) The achievement expected is : 

• ' divisor not exceeding two 

digits is . the .maximum expected , 

• ■ 31-d years The emphasis is on long division. 

, Most syllabuses limit divisors to 

. . . ■ ; ’ 2 or .3 digit numbers , 



4th year s At the end of this year pupils are 
expected'.to know all skills 
involved in division .Phrases 
1 ike ^ IcJng * di vis 1 on ^ ^ c ompDKind . 

, , divd'Slon“’have been used to 
... . . indicate the achievement , 



(lii) ,^he jgradation*' of 'cbntent is not clear in 
' ' any-syiiabus; nor is there any mention 

o . the'* necessity of teaching the 
basic fact^ . dn 'division. 

fractions and Denimalfl 



(i) 



All syllabuses, excepting those in 
. .Andfhra Pradesh. Assam, Madras and tJttar 
Pradesh, ^ Introduce fractions in the 
third year, the others starting some 
_ preliminary notions in the second. 

years, i.e. till the 
end of the sixth yjar, in most syllabuses. 
. , In a few states, like Andhra Pradesh, 

. 4s.sam,-¥est fiepgal and Madras, fractions 
and decimals continue till the eight year • 



(il) The aohleveaen,t .expected during each year is : 

,3rd_year: Idea of fractions and their use 

are 

V ; .. 

• ^uitipii:6atj,^n ta-bites ci'f 

• >‘-6tcvn'p' to '■20.i- ' . ? 5 5 8 

4th year: Simple fractions -va'^ditioh and 

’ ,.s|^^;tractlon,\Andhra-P!i^adesh, Delhi, 

. . • ’lM;riachal Pradesh and Madras: Idea and 

' ■ "■ ; ■ •uae .,of decimals * : . 

‘ ‘ % .'tv ‘ • 

Assam and ITttar Pradesh :L ;C .C •? . 
Andhra Pradesh, ’rest Bengal, mdras and 
':■> r.‘. Mysore fMultiplication of* fractions bv 

' whole nujijbers . • 



t' \ % 

t 



. - ... • ^ *i! » t ' « . /**,» 

• : ' : Tear :, .;Addit.ion4rsubtract4‘QnV 

c; v'Sxid ■ division of fra ctxbiis' 

■ • . i *x . ' / ^ 

f . ‘ ‘ ^ 

^niab, Mysore, Maha‘rashtr§, Gu.jarat, 

. Hi.jriachal Pradesh and Delhi ;L.C .M. , 

_ H,C.F, ^ 

' * , ’* ■■****.*,• I 

-6th years. .Compound -fra ct ion?, -..combined ocerations 
■wl'cb fractions^ reduction, 
fi cation. 

(iii) The breaif-up of. the ,.._cantent is hot very 
explicit, for' ih ■‘most ■^"cases the 
^-...r^-.-f-achlevement expected is not defined. For 
-Cxampaj-j the' Rajas thdh ayllabus giyes the 
. ' •• -following: .stages -O'--.. ' • ‘ ■ 

' * * * "*** t , * «f » I* ^ \ ** 

' (a)' Notion-’ of.,frS'btlons^ A A , ♦ 

' V \ " ' • l‘> 

- Simplification <--by .using brackets, 

.^xeluding, impound and mixed fractions. 

. Ffmr- operations •wlth..,fractlons.^^^^ 

(c) tabi.8 iii 

♦w • jJu #(J #x^ / 

(a) Converting two-ailaqe decimals into 
■ . ,. fractions, 

' • teBjissJ’lie.lnis; -th« following stages; 

• and their 

• * t ! **-/ 

- . (b) ;G,C an4 l,C,M!iand easy problems 

• , i -relating, to- these. 

'•Ce) Vulgar ftaotlpng ireduction, comparison, 
®^^i^J°n>subtractibn, multiplication and 

(d) Conversion into decimals . 
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Except in one. 6ij. two cases, no syllabus atteinpts 
to split up the content for fundamental operations 
with fraction . , . ’ 

<iv) Fractions have'.been associated with the 
learning of money, weights and. the . /. . 
pr .ena ra tl-on a nd.' : memori iza t i on - ^ of’- ■ '' ’ 

multiplication tables of ,l,li ,1^- have 
been emphasized. 



(v) Only Madras and Andhra Pradesh indicate 
that fractions with unusually large 
denominators should be avoided. 

(vi) There is no uniformity in the. year of 
introducing decimal fractions. .... 

• . . r ^ - 

' ' • , . : i . , 

3rd year : West Bengal 



4th year; Andhra Pradesh, Delhi, Himachal 
Pradesh .and Kerala-;: 



5th year; Assam., Mysore, • Punjab ^a-hd' .->• 
Ra ' 






6th year SGuiarat jMaKarashtra and 
Uttar., -Pradesh . : •• -r • r-.,-: • 



.f,- 

. I \ , 



Pereehtage and its' Anniication" . 

. (i) Percentage Is •introduced in the. sixth year 

in most states. Three states , however', 
-.iiintroduce it in' the fifth year and one, in 
the s eventh . . . • - • « ■ ; { i 

(ii) ’Profit and loss' is usually introduced in 
the fifth year, and some states Sihtroduce 
it without having previously taught - 

percentage. 'Profit and loss'* is 

classified as (a) 'Profit and loss; ' 
simple questions' (b) 'Profit and loss; 
harder examples .* 



,(iii) 



Civ).. 



'Simple interest ' is., introduced in the 
fifth year in some cases and in the sixth 
year in others,. Mos.t syllabuses spread it 
over_^ three years . ..Except for Madras and 
Ker.cila , it' is split up into two stages : 
IPPj® Interest easy questions' 

(b) 'bimple Interest; difficult questions 
or advanced work*. . The stages worked out 
in Madras and Kerala are more detailed 
and indicate the type of skills and 
abilities the child is expected, to acquire < 

'Compound interest * is included in the 
eight year in two syllabuses only but its 
scope is not clearly defined. 



o 
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MoneV’^ahd^i^Sastip^ 'M' ' ^ r ■■ ■'-■■•:"- 

\'-:i beciina'i.. Coinage and 

Metric System of Weights and..Measures , the need 
to r.eyi.$ef;the'S'yd-laittses^^ most syllabuses 



and/ emphasize 



still mention old a^ measures 

eonversionnof'^Sia’"' measures and coins into new. 



Average 



/-f -f f- 






# .f 



Average is included in the fi|^h or the sixth year 
with few ‘ indications about- the scope of the topic. 

■ -.r.- . 

Ratio . and Prdpertion • 

' • ( •-■ 

* ■ ' N 

Ratio’' and Proportion occurs in the. seventh year in 

%• t’- i ' . 

• * i . . — • 

most syllabuses . ■'■kaRarashtfa“a'nd Gujarat include'"* simple 
'r examples;; not: in the: fourth year. The 

^achievement *ievel expected canhdt be assessed as the scope 
JvS^not ,.i^ divide. nFrpnprtl'i:^/^^^ direct and 

in.-ifeWe^f.othei^s. 4ht Only a few 

ind i ca t e %nb ^topics , li ke \ proport i ohal'^ felv is ion . 
partnership^ pr bn time and wbrfe^ ^te . Only 

.■the Madras .sylla.bua-^givea a, compfehefiatvb list"' of sub- 
:-iro^plos- 'fe'he-'- Indluded in each.'ybai??J-'-‘-'“='‘ '•'- 

a, ' ;• -v ■’ ' '• ... '"r • 'TV'- 

f-M-- •X' "■ ' . ■■'■ -'v, 

Area and Volu me . • ■ j • v-'v ' : •, 

(i) ' Area, is introduced'- in the "'^-**'' ! 

"4th year : , in Andhra'- Pradesh | jPle^Lhi , Himathal 
. ;. Pradesh-f Madras ahd '^njab. 

5th years, in .Bihar-^:'. Mysore;': Gujarat and 

Maha rashtra .x: > ••: ' ■ • '' 

at:- :h"-i "r .■...,: ,::r.. 

6th- .year in West Bengal 

7th year: in Assam, Orissa and Uttar Pradesh 
8th year: in Rajasthan 

(ii) The achievement expected is:Ca) calculation 
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of area of rectangles, and squares, and its 
applications in area of fields, walls, 

, cost of fencing, paving with stones,. etc .,(b) 
area of triangles a nd. it s^. applications, and 
, (c) area of circles , 

Punjab, Madhya ■pra.de.Eih, ©rissa , West Bengal and 

Himachal Pradesh do npt^include th^ area of circles. Only 

....;iwo ■■•or three states irie^de^p-lan^ figures .other than 
■ • ’■ • • ■■■ : • . ■ m."- 

triangles , rectangfe§ and ^ squares i 

^ The ydar -wise;. study. of achievement indicated 

• Ir},, that., there- is' 

4th year: Andhra ^Pradesh, Area of squares and 
Delhi, Himachal rectangles 
Pradesh, Ma.dras 
and-^-"*^--' 



. •+. ’K- 



5th year: jbidhr^ ^Pradesh, Applications of the 
Assam,Biiiar,^^- : . . area of rectangles 
Delhi,GijL3arat.. and squares, area 
. and Maharash^jra -.of four walls, paths 
..■■i" t' -'-'V.. fields, etc. 



i -j r* . . 

■ ■ , ; ; 









Area of triangles 



. r .*• 



4 . 






■ . V. ■ 'l 

•, t.rV 






* .1 ’t 

. o' 



Assam .find 

•Himaibha’l, T-V '' - ' • 

.j„i?i^ad'esh'V'"'- . ■ 

»U'- ■ , .,,,,. 0 ' ■« 

. _ j. 

Guja.i%t,Mdha- . .> Drawing to scale 
ra.;shtra , Punjab- .- 
ahd Madhya* fra desh 

•^raacha.l-.Pr^^^^ Area of parallelo- 

• grams and 

, quadrilaterals . 

’ Area of rectangles 
and suqares 
(introduction) 

. Area of fields 5 
four walls, 
paths, etc. 

••■Area of triangles 



V. 






•; ;,6th year : ;¥estik=Bertpl," 
•';Ker?’ la a'hd'-’ V. 

• -V- -i ' Madras '• " 

. Bihar, Delhi 
• and Kerala' ' 

Bihar 

Bihar and 
Kerala • ■ 

Biha r 



^rea of circles 

4^^ J * 

Volume 

...(introduction) 
of rectangular 
solids . . 
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. Area of foUr walls, 
. .Madras ^Punjab,-.-, ■'■.••• • paths, fields etc. 

. - Ft taro Pradesh, 

and;:;QrlSS 



. -s/ / ;*? I* i 



r “ 



. fest '^-Bengal and .urea ox 'criangies 

Kerala jWestj, " ' Vblume (introduction) 



Area of triangles 
"VblumeCintroductic.., 
pf rectangular solids 



es o.« .r 

• Bengal "Kbr a la ', 

Madras and ... ... 

... Mysore i 

==. Gup ra^', Maharashtra, . .Area of circles 
Kerala .Mysore add - • ' • 

• •Uttar ‘ - 



•tf: -'k/i 



j* 1 



Mysor^,_..-.^ 



* » 



^-'Andhr^ 






Andhra ..Pradesh-:-- 
;• and . Ut t a r Pra de sh 






• . * 



West -Ubd'gal, 
Ma-dhya Pradesh, 
and Mysore . 

Himaeha^ ■ .Pra desh , 
Orism%hd 
Ra jas-than 

• ^dhya Pradesh 
•and ''Mysore 
•Rajasthan 



Volume of cylinders 

Area of triangles. 
Area of circles 

Volume of rectangular 
solids . 

Area of rectangles, 
STjuares (difficult 
examples) 

Area of four walls, 
paths etc ^(difficult 
examples ) 

Area of parallelo- . 
grams ; trapeziums 
Area of triangles 



(tv) 



Volume of rectangular solids is 
included in the sylla^i^es in Bi^-ar, 

’ Kerala , Madras , Mysore, 
Andhra Pradesh and Fttar Pradesh. ^Only 

cylindlrs!' inol-udes volume of 



, .. •• .’.V- B_.Alge'bra 

• .. (-:••■ • • f.'.' 

/•* , rf ’ . 

*'■«> uniformity In .-the year in which algebra 
is introduced in the states ': 



7th year; Andhra Pradesh, A'ssam, West Bengal, 

Delhi , Kerala jMadliya ^radesh and Madras . 

• • ,*• , 

' ' . • •• ' • I 

8th year: Bihar , Gujarat , Maharashtra , Mysore and 
, Orissa • . * 

2» The achievement level expected at the end of the 

eight year is not the same in all the states. The following 
is the core content : 

. Usp of symbols, four fundamental rules, brackets, 

sub.stituti.pn, simple equations and problems, formulae (a +b)^j 
(a>»b^^,(a-b)(a+h) • 

The. follpw.lhg are sipni-flcant additions to this 



core:." 
States • . • . 
Assam--. 

^ . V,* 

West Bengal 
Delhi 



'Additions 









Cubic formula e, fa ctorization, H .C .F .and 
* 

' Cubic-''P6rinuiae,Factorization'lH .C .F.and 
..... . .L.C.^. 

* * ' ' ' * ' *:' • ' . * 

,. . . Easy simultaneous equations, solving 
Equations by' graph. : •• "• • • 



Madras 
Mys ore 

Uttar Pradesh 



Geometrical " proofs of "identities . 
PVactions ' ‘ . 

Simultaneous equations and graphs . 

3.. All syllabuses begin algebra with the fundamental 
operations . 

4.. ^ Most sy^a"buses treat algebra as distinct from 
arithmetic and geometry, only a few suggesting its 
introduction .as generalized arithmetic . No syllabus 

4 ‘ * • • • » ' •/ 

• • f •. * < 

suggests any correlation between 'algebra and geometry. 

Only the*' Madras syllabus mentions’ that geomatrl'cal^ proofs . .. 
of indentit'ies’ should " be giveri, though ' this hardly ■ • ••• v. 

means that the use 'of 'geometrical a"p]^ll cat ions has been 
stressed’.. • * ’ "• ' . 

5-. ’Graph'' "a s' a *method of solvinig Cpiiatibns has 



■been included included in the syllabus in West Bengal, 
Delhi, Madhya Pradesh, and Uttar Pradesh. Only the Delhi 
syllabus has mentioned graphs of temperature, etc. and has 
spread them over two years, the seventh and the eighth. 

■ C .GEOMTCTRY 

1 . There is no uniformity in the year in which a 

systematic teaching of geometrical concepts starts. Some 
syllabuses have postponed it till as late as the sixth year, 
though some informal work with geometrical figures is * “• 

expected in early years . This informal work is mostly 
connected with the use of simple instruments, drawing lines, 
parallel lines, circles and rectangular figures, arising 

out of everyday activities, such as measuring the length, 
breadth, height and surface of things . Also, pupils are 
expected to get some preliminary notions about a few plane 
figures and solids as part of simple mensuration work. 

2. The year when the syllabuses introduce the 
systematic teaching of geometry is as follows : 



1st 


year s 


Bihar, Delhi, Himachal ^^radesh and 
Ra;Jasthan, 


2nd 


year; 


Uttar Pradesh 


3rd 


year: 


Mysore 


4th 


year : 


Kerala, Maharashtra and Gujarat 


6th 


year : 


West Bengal, Madhya Pradesh and Madras 


6th 


year ; 


Assam, Orissa, Punjab and 
Andhra Pradesh . 



3 . ^he syllabuses indicate different approaches to the 
introduction of geometric concepts . The D^lhi syllabus 
emphasizes recognition a nd‘ handling of simple solids,, 
viz. cubes, cylinders and spheres to begin with, whereas 
others follow the tradition^ way, i.e. introducing in 
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sequence, point, lines , angles , etc . Himachal Pradesh 
emphasizes the recognition of both the plane figures and 

******’.**.. • * . a* • 

solids in the early years , 

4. All states lay stress on practical work and ekperimantal 
verification of the geometrical properties of figures and 
solids- Formal. proofs to geometrical propositions are hot' 

included. % few states emphasize both measuring and' 

< ** . . . 

^ • , f • , ^ « # , ' , • • . »r ,*• • 

estimation of length, breadth, etc. 

5. There is no systematic mention of the 



understandings and skills associated with particular 

........ . , . 

geometric concepts . For example, for straight' ll'hes 

' •• '■ ■ ■ .* ■-t . ■ : 

and curved lines the stages worked out in a few 



syllabuses are as follows; 

* * * i • • ** 

Bihar Recognition of straight 1st year 

■ and curved lines ■ 



Delhi 



Himachal' • 
Pradesh 



Kera la 



Mysore 



•Drawing .straight lines 4th year 

Idea of straight and ‘ 4th year 
curved lines , Measuring 
straight lines in- . • 

inches and cms . ■ . 

j I ^ » 

• ‘ • * *S i 

Recognition of straight Is-t year 
lines Measurement of 2nd year 
lines with a' metre rod 



Straight and curved lines 5th year 
Training to measure in 
cmS' and mto. Construction 
of straight lines of given, 
lengths . 



Lines « straight and 
curved? 

Drawing straight lines 
of given lengths and • 
comparing lengths 



3rd year 
4th y^ar 



Rajasthan 



Recognition of straight .1st year 
and curved lines 



Drawing straight and ' 3rd 'year 
curved lines’ 



Measurement and 
construction of straight lines 



There is thus no systematic break-up of the 

understandings . skills ' that are necessary for the- 

mastery of the facts about th*=» straight lines , There 

is no uniformity either in the year in which these are to 

be introduced*. The same" is the case with other geometric 
\ '::**“**'• ' *- * r"*' 

concepts like, angles and parallel lines . No comparative. , = 

assessment of the a chievement.'. expected for each year is, 

therefore, possible. • ' 

. . « I ' , 

A few syllabuses .lay emphasis upon, observing the 
geometric properties in the things around; others do not •• 

give any suggestions on 'the method of introducing these • 
concepts . . ■ 

achievement during the eight year which 
is practically the same in all states includes; 

(i) Point-; straight and curved linos; types of 
angles 5 parallel lines jperpendicular lines* 



(il) Common: properties of plane figures, . 

of ..triangles , guadfilaterals 
(squares, rectangles, parallelgrans , 
rhombpsesjj .olrolOa (idea of centre, 
circumference i ' dlameier, radius ,are) 1 
polygons - -pentagon and hexagon . 

(ill) Verfioatlon of the' 'sum of the angles of a 
triangle.. 

(iv) Idea of simple solids cones, cylinders , ' 

spheres ’ ’ 

(v ) Similarity , arud congruency of triangles . 

(vi) Area of triangles , trapezoids and circles.,'' 

(vli) Experimental verflcatlon of proposition of 

® triangle; 

5 congruency of triangles; 

,, P«raj.iei.Dgrajns # . 

t ■ * ‘ 

(vill)CoMtTOotlon on angles, equal angles , bis eotioi 

■ ® straight line, 

diyidlhg a line into a num]?.0r of parts : 

9 h 9 drilateral's,j 3 .a,rallelograms , 

® circle about 

and inside a plane figure lihe square, hexagon, 
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THE SECOHDilHY STAGE 
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I .NAME AW STATUS OF THE SUBJECT 
!• At the Secondary stage, mos't''- s^ates’'‘>teach 

mathematics at more than one level, hut one course is 

everywhere compulsory for almost all students • •■This 

% 

course is being analysed in the following pages. Different 
names have been given to it : • 

Elementary mathematics: Hajasthan, Delhi ^ Guf^arat, 

Maharashtra, Andhra Pradesh, 

Bihar, West Bengal, Punjab. 

General mathematics : ' Madras, Kerala, Assam, Mysore', • •' 



Compulsory mathematics : drissa 






Mathematics ; 



• '• ‘ ff • 



Uttar Pradesh, Madhya '^Pra‘de‘Shi nn 
Jammu and KasMir, • ' ! 



2 . 



As has been said, this course" is compulsory in all 
‘10 ... ...., .... 

states, but there are ‘a few r'estrictiohs In Delhi, Madras, 



'V,* 



.i 1 



Gujarat, Bihar and Maharashtra , • ‘ • 

(i) In Delhi, Elementary^ ‘Mathematics 'is 

* J * ' ' * • » » 

compulsory for 'candidates -fi-zho do not take 
Mathematics or lower Mathematics' and 

* * I 

Geometrical Drawing or Arithmetic' and 
Domestic Science (in case of girls only), 

/ « I 

• <4 I 

(ll)In Madras, if a student offers composite 

Mathematics as one of ' the subjects, he is 
* ■ ' ■ • • 

not required to s-tudy General Mathematics 
separately, 

(lil)In the case 'of Maharashtra arid Gujarat, 

elementary mathematics is in 'the* coinhulsbii?y^‘'" 
group of subjeciis "but a'n option is giveri' tcr* • ’ 
the students to select arijP two of the three* •" 
subjects. Social, Studies, General Science' ' 









1 ' - 1 

i. 



-2P- 



and Elementary Mathematics, Ptip-th'e-r , 

0 

Elementary Mathematics can be replaced by 



/ M 



algebra -geometry in’ group til and by ’ ' ■! 



tM, 



■f 



(iv) 



book-keeping and account's i’li’ grou’p^ 

In ease of Bihar students offering ''opt lbh?Jl' ' 

groups, Natural Sciences, Agrl culture- arid: 

‘ • • * * * *’• • •, 

Elementary Engineering Have to offer/ • • '; ?■ 

Elementary Mathematics . Others have to take ' • • * • 

t r* *'?* f** ^* *■ ♦•* , * « I , 

up Everyday Science . ; . • * ■ .... . . 



• J. 






3, General mathematics, the na'me^ that is given 

here to all tvpes listed under 1 above! has an 

* ^ V'f jv. ..... ^ 

independent status^ in all states jexceuf in Madhya' Pradbsh 

and /Indhra Pradesh, . 

..rf^ • ... •. . 

(1) In Madhya Pradesh, it is combined with 






• ":.J ‘ ' r* • , . . .... 

general science and the two make one paper, 

(11) In Andhra Pradesh’ elementary 'math^lii&t^e'^'fC c' 

• “• (trfi jCl /!'.r !• ... ... 

Is combined ’^th either Social •S’tudi’es'’W” - ‘ : 
General Science , Studeni's Sff'erlrif "'tHe‘‘--^^=^ * "-f.fr:" 

'tv . I- W I'- .'f—a. r / f) 



s ci ence , ■ T echWl cal /’ Ig A^eult^^ * • or ’•‘Flrie ' 
Arts group of electives^ ^re tS’dulFed’ to 

? » * / v*:r . * »’ . 

take social studies Ihoiuding 'iiatJietiiStMos, 

* ' ■* »'*<. ' ., ,, V. 

and those offering the'Humnlt’les 'Cdftmerce 

' •. i T ■'< •. ... j • 

or Fine’ Arts group ,'gerieral science -ihcsluding 

mathemaft ic's ' StiiderlW' o’fferlrig 'the'^ Hbine- ' ■ 

/ .• y if: : 

Science group have ’the' option’ of studSTlng 

g' ..II r V ,'■) > L. . . 

any of the two’ combinations , ' * " v ter.; 

®here Is no uniformity with 'fegara to the 
duration of *t?he course ’ or tide classes In’wHibh ‘it 
taught, The details are given beiowj-^i '' ’' > 



/(/ •• 



States Cirisses 

B-elhi ■’•' IX — 

Rj as than, Uttar Pradesh, 
Bihar, Jammu and Kashmir- • 
Pun;Jab,West Bengal IX, X 



•.'.Hr..yeaT' 



•.lO'* 8 



2 years 
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States 

Mysore, Kerala 

Marlhya Pradesh 

Madras, Gujarat, 
Maharashtra , 

/ssam, Orissa • 

* 

ilhdhra Pradesh 



Classes 

VIII, iy,x. 

IX, X,XI 

•VIIl9lX,X,XI 

IX, X, XI, XII 

general 



Duration 
3 years 

3 years 

4 years 
4 years 

mathematics is 



The time allotted to 



mentioned in the -sy31al^ses of only five states - 
Andhra Pradesh, Mysore, Madras, Kerala and Assam. 



States 

Andhra 'Pradesh • 



Mys ore 

Kerala , Madras ' 



Periods per week 

“ ** «» • * * 

, • *• 

. 6.,,for both mathematics and general 

•* * * * ‘ . . 

.Science/social studies . 

4 or, 4i 



Assam 

f * i* : ' • 



6 in class VIII 
..2_.in c|lasses IX, X and XI * '■ 



• • • II.TilXAMlMATIOl^, • ■’ 

1* For the assessment of students, the following 
practices a^e observed: ' ' ' ' • 



(i) ’There is an external examination conducted by 
a- Board. University in Uttar Pradesh, Delhi, 
Orissa, uujarat, Maharashtra, A*ndhra Pradesh, 
Mysore, Kerala and Jammu and Kashmir. 

(ii) There is an external examination by a Board/ 

aslo internal assesLLt in ^ 
Punjab,Ba jasthan and Bihar. 

(iil)There is only internnl assessment by the 



head of the school in Madhya Pradesh and 
West Bengal, 



The syllabuses in Madras and Assam do not?* • 
mention anything about the examination. 

total marks allotted to general mathematics 
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at the examination ares 



Ma rks 


States ■ ■ • ■ 


200 


^Bihar (160 in class X and lOb'in class 
Xljhnd Jammu • and Kashmir. " ’ 


100 


Orissa , Gujarat ,Maharashtrp ; Andhra 




Pra desh , Mys ore , Kera la , West Benga 1 , 




. Uttar Pradesh and Punjab . 


75 


Delhi and Madhya Pradesh 


50 


Rajasthan ^ : 



The distribution of ri^arks for the4xt etna 1 ’ '' 

examination and. internal assessmant is as given below s 





' ‘^'External 


Internal 


Total 


Punjab 


r "‘ 75 '" 


25 


100 


Bihar 


80 ' ' 


20 


'ibd 


Rajasthan 


45 


5 " 


' "'56 



3. There 'is only one paper at the final examination' 
in Punjab, Delhi jHa 3a sthan, Bihar (both in class X and in 
class XI), Madhya Pradesh, Orissa, Gujarat , Maharashtra , 
Andhra Pradesh and Mysore 5 and two in Uttar Pradesh and 
Kerala , each papeV being ■ of SO marks . Iri Jammu and 
Kashmir there are 2 papers of 100 marks eachl ' 

4. , A further break-up of marks as given in 'the 

following syllabuses is as below;: ' ‘ 



Punjab 



Orissa : 



Arithmetic 


♦ ' '■ri . 

’ 20 


Algebra 


25 


Geometry 




Assessment 


25 


Arithmetic 


26 


•Algebra 


30 


Geometry 


30 


Mensuration 


' 15 






% 






o 



Bihar: (in class X) Arithmetic .. 15 

Algebra . 15 

Pl»ne geometry,. 30 
Plane Trigonometry 15 
Assessment, . „ 20 

(in class XI) Arithmetic , . . • ■ 20 

Algebra 20 ' . 

Geometry 10- 

”1 c * • ’ ’ t 

* • , > • i.‘.- ' * 

Trigonometry . 20 

Assessment;,,,,, 20; 

5* The examination is held , at the end - of class IX in 

Delhi; class X in Uttar Pradesh, ^n,jab,....Pa3asthan, 

Mysore, Kerala, West Bengal^and Jamjiiu ando-JCashmir; class 
XI in Madhya Pradesh, Orissa, Gujarat and Maharashtra, and 
class XII in Andhra Pradesh, .In Bihar there is one paper 
at the end of class X and one at the end ,of,„class XI., 

6. A few states offer some concessions to students 

for purpose of qualifying at ,thp examination in general 

* -4“ ^ 

mathematics. . , ... . 

(i) In Punjab, for a student \fho.„ .fails in general 
(i.e, elementary) mathematics, a supplementary 
exaMnation is held in August which he must 
pass . 

•••;(ii) In Delhi, if a student tails in general 
(i.e, elementary) mathematics at the 
exa'minatioh' held at the end of class IX, 

. ^ .V > ‘ . (••••.. 7 

* * . ’ ' * \ , , . » 

, . ... he is... promoted to-' class . X provide!^ "ha. is ' ' 

otiiervrise eligible for promotion, but he has 
to appear in general mathematics at the 
end of class X, In case he does not 
pass even then, he is not promoted to class 

XI till he passes , 
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(iii) In West..,Beng?^l .a student who f^lls in 

;(i .e • elementary) ma them? tics 
; thQ; <^jid of class X is allowed 
Drpmotion-to class XI but has to take 
tl:^.is.. exgimi nation again at the next 

1; sxamination or earlier j according 
to his . convenience . 

7. ^ The minimum .pass m?^rks in general mathematics as 

found are i :.r - 

33 ^ P^ade^^ and Delhi 

30?? in Andhra PradeSh h-M West Bengal 
35^ in .Mysore .. 

20^ in Ra Jasthan.;i'- 

In Madhya Pra'^esh a - student must 'obtain at 
• '' least 50 marks both general- science an^' general ' 
mathematics, .. .... .„. ; . •; ' 

» cjtrT 1 « . f.. ■- . i •. 

marks . 



8". 

$' , w* f < 



’not"- mention minimum pass 

. eoif^Ci i'e .cbmpuiso subjects, 

general mathematics is given equal weight ape (100 marks) 
in Uttar^ Pradesh a'hd'West Bengal. 

The number of such subjects Is not, hot/lver, the same 
• in all' these states,.. •• 

'^^tate''"^ ' " ' 






Uttar Pradesh 

Gujarat and • 
Maharasht.ra . 



Core subjects other" '"" 
than General Mathematics 

■; - ■■ ■ .■'•■■■ ■ ' • 
Two' languages ' . 

Two languages , Social 
.Studies - and-: general ' ' 
science . 



Ma rks for 
■ ea ch 

100 

100 



Mysore -and Kerala Two lan.cuages, Social 100 

studies- ;a.nd general tciience 



West Bengal'- 



One langiia ge,, era fts •, sobia 1 100 
studies and general -science 



-s;; 



r>* 



.*7 



* ,u 
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The vreightag^ is not’‘the 'same as for other 

core subjects in ^^njab, Delhi, ^Rajasthan, B;ihar., Majjh/a 

Pra'^esh, Orissa, .^.ndhra Pra^^esh anc^ Jammii an^^ "Kashmir* 

"Welghtage in marl^s iniicate^^ in 
' ■ brackets , ‘ ' • 



State 

Punjab 



Delhi'-' 



Rajasthan 



- <: 



Bihar 



Orissa 



Two languages (150,75) ;social 
stur^ies (150) 5generai science (I'SO) ; 
mathematics (75) ;craftwork(5Q) ••• 
Bnglish(200) 5Hin'^l(75) jelementarv 
mathematics (75) 

,, Three languagesX50 ^ach) ;geh( 2 ral , 

science(SO) ;social studies (50); 

Tv . ' ,, . 

. . elementary mathema.tics (50) 

'• *• ’ . - r • • 

• . . Two • languages (200 each).’; social studies 

‘ i *7> » • ' : , . ^ 

■ -.(100) 5 elementary mathematl'csdOO) or • 

.. everyday, science ( 100 ) ' :r 

.,^^ree languages (100,200,100)V ‘ ^ r/ 

,, .. .mathematics (100)s6cial studies (100) - 

general science(ioo) ’ . ' ’ 

'*•*** 

. Three languages ( 600 , 100 ^ 200 ); 

social studies including mathematics • ■- 

;(200) ;general - science including 
mathematics (200) , . '* 

Ianguage("200) ;mathematics( 200 ) ; '= • 

■history and geography. (160) 

In Madhya Pradesh there are six core subjects- 
three l^^nguages , social studies , general science ( ” 

' * * ' a craft , Marks are not given 

in the syllabus ' '■ 



Andhra Pradesh 



Jammu and 
Ka shmir 



* 



t 



Ill ..Ooiuponerits of the Courses 

The subject a're?is' covered In the general mathematics 

* ' 

courses are : 



(i )Arithmetic , Algebra ani" 
Gepm^try • >. . •• • ' • " 

Xii)St.atistics 

(iii)Mensuration 



(iv) Trigonometry 



Patterns of Organization 



All States 



Madhya Pradesh, Ma'iras 
and Assam. 

Ma dhya Pra^^ e sh , Gu 1 a ra t 
Maharashtra , Bihar, 
Andhra Praf^esh, Assam, 
Orissa, West Bengal, 
Punjab and Mysore. 

Ma dr a s , Biha r a nd 
Jammu and Kashmir . 



all states the syllabus is organized in terms 
of subject, areas . The content in each area is arranged classwise 
in Rajasthani, Madra's Andhra Pradesh, "^erala, A*ssam, West 
Bengal and Mysore. In other states, i.e. Uttar Pradesh,- ' 

Mad.hya Pradesh, : Gujarat, Maharashtra, Bihar, Punjab and Jammu 
and Kashmir, the total content is given, the split-up being 
left to the. teacher or the author* The syllabuses mention 
the topics tinder each subject area but do not give any 
indication »of .the level of difficulty at which each topic 
is expected to be treated • Madras , Gujarat , Maharashtra 
and Kerala mention- a few sub-touics under each .topic. 

i * ' ' D . 

IV OBJ.BCTIVBS OF TFACHlUG THE SUBJECT 

Not all states explicitly mention the objectives of 
teaching the subject. The syllabuses in Uttar Pradesh, 

Ma'^hya Pradesh, Delhi, ^njab, Bihar, Orissa, Maharashtra, 
Gujarat, Assam and Jammu and IQ^shmir do not mention the 
objectives clearly. Some statements are found in the 
syllabuses of the followlngstates : 



1 






r 



4 
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West Bengal •• • ' - 

* ■ r i » I ‘ • 

To .revise, the work done in the earlier classes 
■ ■ ■ • , • ' ; ' ■'* ■ 
and reorient it to the nse of Mathematics in daily life. 

Approach: 

1, The teacher , should define the various terms used 
in the course content and show their practical 
utility, . , . ■ 

2 • The tea.cher should not bui*den the students vrith 
too many, mathematical details, methods and 
problems . 

Andhra Pradesh • ' ' ’ 

To develop skill in simple, uraptical applications. 

« * * 1 

Approach ; • ■ , , . 

. ^ 

1 .Stress should be laid more, on the method -of 
. ■ treatment than on the matter taught, 

•’*."2 The* problems should, .be simple, direct and 

■ related to life without.. involving multiplicity 

. ■ ■ of processes . ^ ... 

3 , Complicated Inverse problems should' be avoided. 

« 

‘• Rad'asthan / • 

■ ■ 1 • 0 help ea ch ,s tud ent to atta in- a level of 

■•mathematical corapetence .which he needs to 

■ deal successfully x^rith problems _ of everyday, 
life in home and in business , 

* 

•• 2.,: To, provide- a rich .background for understanding 

* 

othei' subdects .where required . ' ' 

t * ♦ I *. 

0 

. . 3 , To -enable, the student to Phdo.r stand the 

basic. relationships, o.f algebra , arithmetic and 
geometry, , - 
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4. To make" Tnathoma tics a meaningfJul rather, than a 
mechanical process . • 

■ f * .♦ • 

Approa ch : 

The examinations should- emx)hasize.-natural, direct 
questions pertaining to everyday life . 

Mysore 

1. To develop abilities and skills .in handling 
life-situations involving mathematical 
concepts . 

2. To improve speed, accuracy and neatness in 
.mathematical work, 

3. To develoo in the students the capacity to 

analyse and solve problems . ’ ‘ * - 

Approach ; 

# * 

•1. By concrete situations and pupils' experience. 

2By the method of 'learning bv doing.* t- 

3. By providing adequately grades drill, suitable 
problems and tests . 

4. By reviews and revisions at suitable stages. 

5 . Through easy problems and common situations”,"'”’ 

6. By practical work before topic study. 

7 . By simple problems done at appropriate stages. 

• • • 

Kerala 

1. Knowledge of mathematical concents, facts, 
terms, procedures, symbols and principles . 

2. Ability. to apply mathema.+*lcal knowledge to 
problems, in the classroom, in the worid outside 
and in the study of the sciences • 

3. Ability to represent verbal statements by 

• ^ 

graphs, symbols, and diagrams. 



4, Ability to -interpret graphical, symbolic and 
diagrammatic representations. . . . 

5* Ability to analyse a problem, select the relevant 
facts, reject the irrelevant ones, solve the 
problem applying principles already learnt and 
give the .synthetic proof wherevery necessary. 

6. Ability to -find out the. principles, involved, in the 
steps of given procedures... - . . 

•• 7‘; Ability to verify results -wherever possible.. 

•8‘. - Capacity for estim?^t ion and approximation 
■. 9. Habits of precis ion, accuracy spued .and .neatness . 

10. Ability to appreciate the beautyjrhythm ancT 
'• symmetry -of mathematics , . .. 

ft 

• • • V 0BS.ERVAT.I0m 

1 • Even the five states, which mention the obiectives of 
. •• teaching mathematics do. not. follow , the saiiie pattern, 

■ . • the variety -extending from a., single statem.ent, as in 

Vfest Bengal and" Andhra Pradesh, to, .as. many as ten, 

• as in Kerala. .The single statements only lay down 

V the point of -view^ whereas in the other cases a 

few -Specific- abilities ,- slrl^ls and habits are 

mentioned;' 

* 

2. All these five states lay stress on. the .utility of 
mathematics in daily life. 

3 . -The following purpos.es of teaching .general mathematic 
'appear to be most commons . 

■ ’ ■(!)• To^develop understanding ..of. those mathematical 

concepts, facts , -..terms, ..procedures , symbols , 

relationships and principles which are needed 
to solve everyday problems . 



(ii) To develop ability to solve problems in 
life and in other subjects , 

(iii) To develop such qualities as 

(a) working with speed, precis Ion, accuracy 
and neatness 

(b) estimation and apuroximation 

(c) chocking results . 

4. Only the Kerala syllabus speaks of mathematics 

as a symbolic language-, and the "Rajasthan syllabus of 
the basic unity of arithmetic, algebra and geometry, 

® general emphasis is on the practical 

applications of mathematics i All these states also suggest 
that the teaching should be restricted to simple, easy and 
real problems, and, as far as possible, to concrete 

yt. 

situations . Learning by doing ‘ is 'etiiphasized , 

One significant fact is that no State mentions 
the development of computational ability as one of the 
aims, although it is implicit in some statements; There 
is a clear shift in emphasisij for the mastery of ' 
computational skills as toola is ho longer regarded as the 
chief function of mathematics' teaching; the understanding 
and performance of number operations with intelligence 
and insight have gained more importance, 

VI, ANALYSIS OF THF 

Arithmetic 

1. Althought in most states the syllabus is 
arranged according to topics, there is a great variation in 
the number of topics included. It varies from eight 
‘topics (in Mysore) to 18 (in Delhi). The load in 
terms of t^^pics in each state is given 
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below 

State No .of topics in the syllabus 



Mysore 

Rajasthan, Punjab, ..11. . - ■ ' 

Maharashtra , West Bengal 

Andhra Pradesh, Bihar 12 • 

Gujarat ,Jainm & Kashmir 

Uttar Pradesh, 'Issam 13 

Kerala , Madras 16 

Orissa, Madhya Pradesh 16 

I f * 

Delhi ■ 18 ■ 

2*. The range of the topics is given below iu 

the order of their freguenoys*^ - ' “ • 



Simple and Compound Interest 
• Percentage , • 

Profit .and Loss. 

Vulgar and Decimal Fractions 

4 . 

Areas and V.qlume.?, . 

Discount . 

Ratio and Proportion - " 

Square -root . • ‘ ’ 

Average 

Foreign Exchange • ' ' ’’ 

Banking, Insura nee, Credit Bill 

Stocks and Shares 

Approximations 

Time and Work 

Metric System 
*•* * • 

Partnership 
Unitary method 
Taxes 

Proportional division 



16.. 

• 

14 

13 

12 

12 

12 

11 

11 . 

10 

9 

% 

9 

8 

8 ’ 
7 
7 
6 
6 
S 
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Time and Distance 

Factors and'^^rline Numbers 

G .C ^ e & L .C . 

Nimerations , Notation 
Four Fundamental Hules 

Payment by Instalment 

Graphs 

Practice 

Calendar 

3 . 



4 

3 

3 

2 

2 

2 

2 

1 



The topic, ’Numeration, notation and -Pour fundamental 
rules’, is included only in Delhi and Jammu and Kashmir 
syllabuses and ’Calendar* in the Punjab syllabus only, 
’Practice' is included only in West Bene-al and„Delhi . 

In Delhi, however, this is to be removed in 1Q66, 

The Madras syllabus has a few tonics which usually do 
not fall under the category of those listed above. 

These are ’Mean vaiue errors’, ’Circles’, ’Statistics’ and 
’Enplarglng and reducing plane figures ’ . 

The syllabuses do not Indicate the types of problems 
or the level of difficulty with regard to the 
topics 5 it is thus not possible to compare the 



scope of each topic in different states , . 



Algrebra 


» 


States 


No .of topics in the syllabus 


Andhra Pradesh 


3 ' 


Assam 


Q 

M • .. 1 •' 


Bihar 


13 

- * ^ ^ 


Delhi , '• 


7 


Gujarat 


^ 0 

6 


Kerala 


t * 0 

11 


Maharashtra 


8 
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Madhya Pradesh 

Mysore 

Orissa 

Punjab . .• 

Rajasthan 

TJttar Pradesh ' 

Madras 

West Bengal- 

Jammu and Kashmir 



6 

4 

■ 12 
6 
6 
Q 

7 

12 

11 



2 . The range of tonics in the order of their 

frequency is as follows: 



Simple equation and problems with 
one variable. 

Factors 

Simple equation and problems with 
more. than one variable 

Formulae and their application 
factions 

Four. Fundamental rules 
H.C.P, & L,C.m/ 

Simple Qua'dratic Equation 

<e * 

Ratio and ‘E^rbportion . 

9 “ * * 

simple graphs' 6f 1st degree 
equations 

Directed Numbers. ‘ 

Graphs 

■ Square -root ’ ' 



Indices and Surds • ♦#•••• 
Graphic solution of 
simultaneous equations of 
1st degree 

Indices , Log . 

A.P., G,p,H.p; ’ ■ 

Bllminsition 



• % 



16 

14 

13 

13 

11 

10 

10 

Q 

8 

6 

5 

4 

4 

3 

3 

2 

1 

1 



1 



Binomial Theorem 



Involution & Evolution 1 . 

3. Exceptions are found in(i) the Delhi Syllabus which 
includes * Involution and Evolution*; (ii)’the Madras 
®y^l®bus which includes binomia theorem and indices 
and log, (iil) Jammu & Kashmir which includes A,P., 
G.P., and H .P .Elimination and Indices and log 
(probably because mathematics is not included there 
in the list of optionals but it is a compulsory 
suboect ) . • : . 

C . Geometry 

1-. The content in geometry indicates two broad patterns 
(a) States which divide the course under 
.... - / ^^®o?eticah (i ,d^. theorem and practical 
(1 *e • constructions ..and' demonstrations 
experimental ve.rifiGatlon) and (b) 



States which emphasize- only the practical 
aspects . • . 



The States under .categorvCa ) are Bihar, Delhi, 
o Gujarat, Maharashtra, Kerala, Orissa, 

West Bengal, Bttar . Pradesh and Jammu &Ka shmir . 
TJie States under category(b) are Madhya 
Pradesh, Assam, ^n jab, Mysore, Andhra and 
Rajasthan. The content is arranged 
- classwise only in Andhra Pradesh, Delhi, 

Kerala , . Qris sa , West Bengal;' TTttar Pradesh 
and Jammu and" Kashmir . . 

2. The content in Madhya Pradesh, Assam and Punjab 
is practically the samp except that Assam does 
not mention the constructiotts^or experiments. 
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which the other two do. The emphasis In these syllabuses 
is on .basic- concepts, - point, line, angle, plane, solid 
congruency and similarity and on the following constructions : 
bisection of an angle and- of a straight line, construction 
of an angle equal to a given angle, drawing perpendiculars 
and parallels to a given: line, dividing the line in a given 
ratio and construction of triangles arid quadrilaterals. 

3. The Mysore syllabus mentions the 'broad topics 

only and not the details to be studied under each topic, 
as given below: • ” 

Class. y.III . Quadrilaterals and polygons ;parallelgrams 5 
— -rhombus-^trapezium^rectangle and square^ 
properties Of parallelograms ;area of 
squares , rectangles and trapezium, scale 
i drawirig; construct ion of quadrilaterals, 

the Interior angles of a regi-ilar polygon. 

Class. IX.. Drawing:-perperidiculars''and parallels 

using compasses, the circle, an are and 
, . , a chor<^ ; a cyclic quadrilateral ft o draw 

• circle through three given points: 
tc. find the centre' of a cricular are . 

Class X , The the.orem- -of Pythagoras' and its simple 

applications (no theoretical proof needed) ? 
simple examples on heights and distances 
by drawing to scale. 

4. . . The -.Cndhra Pradesh syllabus includes : 

Class IX. Experimental verfication of the 
properties of angles at a points , parallel 
straight lines, angles of a triangle and 
quadrilaterals; drawing to scale . 

Class X . The theorem of Pythagoras and its 
applications ^construction of triangles , 
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■ pippendlculars’,bisectors*’ of lines an4^^iities , paTallels . 
•’'Gli'fes^ . Cohslrufciibn of ■qnldrilatil'al,'' drawing to ' 

' s dale , heights and ‘distances involving angle bf‘ elevation 
' and denf’esslon'. ’ 

‘S. - * The Rajabthah Syllabus' 'inclndeS in classes IX and X 

■ • -fehe* 'appilcatiion- ‘8f‘' propositions bri area of • ' 

‘ ■ ' 'rectangles, parallelograms, the Pythagoras ’ ^ 

■ ^ theorem; the' circumference of a circl<=^^ ‘ area of 

a circle and volume of a cuboid. " ■ ' 

6. The geometry taught in all States is the plane 

■ geometry of Mclid.' To save repetition and 

■ ■ "leiigthy ' Sta'temehls -j* ^ref er'ence is being made 

.•••' here to iiheorems and problems by the numbers 
allotted to them iri Hall and Stevens* School 
’"• Geometry, a well-known text '• For ready reference, 

• - . aga'ih,-a list is 'given in Appendix. 

..(a”)! TheoretiGa'l''*deometrv • * 

• •' • ’ (il'The •theorems ’included in each syllabus and 

the total number of theorems to be studied in each syllabus 
ate, given telo'w, the numbers, as has been mentioned 
eariieip, rbferblrig allotted in Hall Stevens * 

S chool •••Geomet'^^y (vide ' App endix ) , 



tl 



• State'' ' 
Delhi 






Theorems^ included in 
the syllabus. 

o ■ *' • . 1 ‘ 

1. to 7.,9,lQ,12,tol8, 

21 , 24 , 26 , 31^32 , 34y 

42, to 46., ’ ’ ’ ’ ’ 



Total no. 
of theorems 

28 . 



tJttar Pradesh 



31 



Bihar 



,4 to 7,0, 10, 12, 16, 18, 21,82, £ 
'''SO'-3l,i2,'38 to' 46,48!4 q’' ’ ■ 

S4 to 58 ’ . ’ 



4 to 7,13,,14,,16,18',21,88.29, 35 
31»-82;i4;'3S to 46,& to Is, 



_ 60,62,63j66, 



ttmra 26,27 ,31,38, 18 
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Orissa • 1 to 17,20,21,22,23-^o26; 42 

28 to 32,34,355 3R to 4P (six without 
- * . . . formal 

proof) 

West Bengal 20,21,22,2.4,25,26,2P^o32, 22 ‘ 

'34,38 to 48 » 

Madras • 1 to 6,13 to 17,20,30,51 • 18(15 without 

to 53,57,58, formal 

proof) 

. Jammu & Kashmir 1 to 7, 8, 9, 'll tol8,21,22, 

24, 26, 557,20,30,31,34, *^8 to 
46, 48 to 58,60,61,62,67,72, 

Kerala lto8,13,14,16,17,18,2l,22, 25(17 withoui 

^ . ■ . . .•25,2o,31,34,38to41,46,47,48. formal 

proof) 

*• r* 

Assam 1 to 3,8,13 to 16 j 22 , • o(all without 

’ • formal 

' proof) 

(11) It appears from the above tha.t three 

theorems, nos .16,21 and 29, are included in ten States; 

six, nos ,5,6,16,31 ,34 and 40 in nine States, five; nos, 

22,32,38,30 and 41, in eight States; seven, nos ,4,13,14 

17,18,26,46 and 48 in seven States; and 11, nos ,1,2,3,7,12, 

24,42 to 45 and 47, in six States , Moreover, in Orissa, 

■ Ma^^ras-, ^er-a la -.and Assam the formal proof of theorems 

is not repommendod whereas other States do not clearly 

mention 'this , . ‘ 

(b) Practical Geometry 

* (i) The syllabuses for Ra;jasthan and -i^ssam do not 

mention specifically any problems or constructions . 

(ii) The problems or constructions given in ' 

others are allotted the corresponding serial number in 

Hall & Stevens’ School Geometry (vide Appendix) 

State Wo .of Problems Total Additions 

No. 

Andhra Pradesh 1 to 4,6,8 to 11 9 Construction of 

quadrilaterals and 
trapeziums , 
construction of 
triangles given two 
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.Bihar • 1 to 7,14*^15,1 , 

17,18, 35 to- 38- 

& 111 . 



Delhi . 1 • to • 6 ^ 25 . • 8' 

Gu j a ri t . * 1 • tp 7,, 21 to 26 , 
30,31 



Kerala 1,2, 3, 4, 7, 

11,12,14,15, 
18, 22, 23, 25, 
26,30,37 



Madhya ..Pradesh 1 to 6 



5 ' angles and one side, and * 

the exnerimenta 1 verification 
of properties of(i) 
angles at a point (ii) 
par-allel straight lines and 
(iii)angles of triangles 
and '4u^<irilaterals . 

.16 Simple cases of construction 
df triangles and 
quadrilaterals and 
geometrical interpretation 

• of ratio and proportion . 

Construction of triangles 
. . . and circles . 

15 Construction of simple 
cases of triangles .and 

. • , :the idea of similar figures . 

16 Construction of triangles, 
..quadrilaterals, circles, 

trapeziums 5 co*nversion. of a 
rectilinear figure into 

= . another of equal ;area ; 

. formulae of arjea' for 
certain" figtires . - ‘ 

‘6 Simple cases of cons- 
. . tru.ot ion of triangles 
quadrilaterals ^circle’s 
...and designs • wit hr 
g.^ometricai figures', ■. _ . 



Orissa,. 7,16 to 18, iS Construction of triangles. 



. ...squares , parallelograms , 
quadrilaterals 5 red^ctibn 
into figures 'Of equal ’ 
area ;bis action or'. ' 

. trisection of triangles 
and quadrilaterals . 



Punjab 



X tO'6,6,9,37 



i’ ... . 



Uttar Pradesh 1 to 7,14,15, 
. 18, 22, 23', 30 



9 Cohstruction of triangles 
and quadrilaterals., '• 

13 Simple cases ‘of construction 
of triangles , • quadrilatera is 
and circles . ‘ • 



West Bengal 1 to 13,18,22 to ..... 

26,30,31,32,35,36,37 

(ill) Problem nos. 1,2,,3,4,5,6 are the- most common 
and are prescribed in more than 10 States . 



f 
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Civ) Elementarv constructions j like bisection of 
straight lines, arcs and angles, drawing nerpendiculars to 
a line, making an angle equal to a given angle, finding 
centre of a circular are, are common to all syllabuses. 

(v) Construction of quadrilaterals and other four- 
sided figures are prescribed in nine States; construction of 
tangents to circles in six States; construction on 

inscribing or circumscribing circles in or about rectilinear 

* • 

figures and on division of a straight line in a given ratio 
in five States ; and construction of finding a fouijth, 
third and mean proportional to a given number of straight 
lines, in only one State s 
D . Statist ” 

1. Statistics is taught only in five States -Madras, 
Mysore, Madhya Pradesh, lest Bengal and ?Jssam. 

The prescribed content is tha same in Madras, Madhya 
Pradesh, West Bengal and Assam, and consists ofs 
Frequency tables ;averages : mean, median and mode; 
deviation from the mean; graph! cal representations- 
pictorial, line , bar , circle and curve line graphs; 
interpretation of graphs. . . . •• 

■ s'. ■ They all emphasize that, statistical data should 
be collected by the pupils themselves., . •• 

3 • Statistics is taught in class XI in Madras and 
Assam; and in class X in West Bengal. Th,e MadJ;iva- Pradesh 

syllabus does not mention the 'class In which it should 
be taught « • . ' ' • 

4. In Mysore,- the follox^ing conten-b is included for 
.class Xs Statistical dlassificatlon and “babulation; 
representing statistical data in column graph, sector 
graphs, and line -graphs 5fl-nding" the* average 5 elementary 
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treatment relating to the school and local comnninity 
data . 

E . Trigonometry 

1. Only three States' - Bihar, Madras and Jammu 

and Kashmir - include trigonometry in the 
general mathematics syllabus , 

3. In Bihar, trigonometry • is "taught in both 

■••classes X and. XI, and in Madras only in class XI, • 
3, ' •' The following syllabus is • prescribed 
Bihar > ' • ' ' : " ' ■ 

Class X Sexagesimal measure’ of an angle-. ■ . . 

Quadrants, positive and negative angles'. .Angles ^ • 

greater than four right angles . 

• ■ •'Tfl-goriometrical ratios , Trigonometrica-r ratios- 
of an angle' remain constant s.a long- as the ma,gnitude 
of 'the angle is ' constant'. Formula involving trigono- 
metrical ratios a‘nd easy identities based thereon. 

Graphical determination o-f* trigonometrical 
ratios of any angle, 'oositlve- or negative, To ex'oress 
all trigonometrical ratios in terms of one trigonometrical 
ratio, and its applications , ' • - • 



Trigonometrical ratios cf c-omplemontary 
and supplementary angles. Trigonom-etrical ratios -of . 

5 1 POP IRA® ,3 1 rt/\0 J ■ 

J jyu ,120, 135 ,160 and 180^ to be determined * 

r * ■ 

geometrically and their ratios , 

Radian measure of an angle. A radian is a 
constant angle, Value of a radian in sexagesimal measure , 
In any triangle, . • 

g fn""sL B ° sin ° ' 



Students will bo allowed to use the usual 



mathematical instruments . 

Class XI , Jingles of ^ny magnitude ;easy conditional 
indentities 5 solution of triangles; easy problems on 
heights and distances ; graphs of six X,cos X, cosec X, \ 
sec* X ten X and cot X. 

MADRAS • 

Definition of sine, cosine and tangent of an 

St*' ** • 

acute angle, Trigonometrical ratios for 0®,30®45°qo,Q.D^. 
JAMMU & kashmir '' . ’ 

r * 9 ^ •• 

Measurement of angles. Trigonometrical ratios .and., 
simple relations connecting the easy applications to 

problems involving trigonometrical ratios of 30, 46, and 
60’ degrees * ^ ' 

P* Mensuratio n 

1* The content in mensuration is provided separately 
in Assam, Andhra Pradesh, Bihar, Madhya Pradesh, 
Mysore-, Madras, Orissa and West Bengal, apd . . 

Included under arithm'.tic in Gujarat, 

Maharastra, Uttar Pradesh and Kerala, and 
under geometry in Punjab, 

# • r, . * 

2. The topics common in all States, with a slight 
variation in the specific details, are the 
f ol lowing !- 

- Perimeter and area of triangles, quadrilaterals, 
circles', * 

Surface area and volume of cuboids.^ cubes, . 
cylinders, cones and sphoros « ^ ' 

t ‘ • SA ^ 

The following are important additions .to tho 
bdve topics r' ” • 

• ' *, * ' •* * *■ i' 

•» Surface area and volume of Pyramids (in Kerala 
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and Mysore) . 

-Geometry of- sphere leadlnp to definition of longitude,.. • 
latitude and map projection (in Jlssam, Madhya Pradesh 
Madras and West Bengal). 

-Use of Mariner *s compass in knowing the direction 
(in Assam, Madhya Pradesh and Madras). 

3. Other information given in the syllabuses is; 

(i) In Sssam, mensuration is given "one period per 

week and starts in class X. ‘ ' 

(ii) In' Andhra Pradesh, mensuration is taught in each 
of the classes IX -to XII. Only the application • 
of .formulae .for surface -area and Volume' is required 

(iii) In Bihar, mensuration is taught in' class XI and 
only the application of formulae is required. • 

(iv) In.Mysore, mensuration is taught in classasjfljl ^ 

, IX and X . ; . • 

(v) In Kerala, mensuration is taught in classes X^ 

and XI. , 

* * • 

(vl) In Uttar Pradesh, mensuration is to be offered by 
those students only who do not offer commerce as 
one of their subjects . 

0 o Demonstrations 3 Experiments and Practical 'Activities 
1. In most syllabuses practical work is restricted to 
•geometrical constructions and problems Only four 
States mention other practical work. 

MADHYA PRAPp RW 

- Constructions and problems ' in geometry- 
- Expiation of models of geometrical flguipes . 
.Explanation of specimen cheques, draft "bills g 
foreign currencies, etc. 
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- Geometry of the sphere, 

' • . «# . *• 

- Uses of the Mariner *s compass, 

-‘ Measurement of "areas of rectangular figures and 
triangles circumference and area of a circle. 

West Benga 1 " ‘ 

- Explantion of specimen .cheques 5 drafts ;bills and 

,, foreign currencies. . ... 

^ Determination of weights, heights and ages of pupils 

^ M * 

and their graphical representation . .. . - - 

- Explanation of models of geometrical figures , 

- Measurement of areas of rectangular figure and 
triangles ; circumference and area of circle, 

-Geometry of the sphere . 

GUJARjff 

• * * 

-Measuring an angle in a horizontal plane , ... 
-Measuring an 'angle in a vertical plane, 

. '-.Location of an ofeject inside a field from I’^'^s 
distances from any' two corners of the field* 
-Location of an object by knowing its bearing... 

from two spots In the field. 

-Drawing the sketch of rectilinear field by the 
. Methods; 

(a) taking the bearings and distances of the 
different corners' from a fixed point 4ns ide -the 

i * 

field ■ . 

$ • 

* « 

(b) measruing the distances of different corners 
from the two ends of a given side . 

(c) taking the bearings of each of the different 
corners from the two ends of a given side. 

(d.) fixing the different points by taking a base line 

- inside the field 
* » * * 

(e) measuring the lengths of sides and the turnings 



at each corner running round -the' boundary. 

(f) measuring the off-sets from. a fixed base line" 

and calculating the area of the field 

- Sketching the course of a journey undertaken Jby noting 
the turnings and distances at certain., stages;, ' 

- Measuring the width of a river which-cannot.be crossed. 

- Measuring the height of a flag staff.. 

- Enlarging or reducing a given figure in a certain 'ratio . 
on the basis of similari'cy of triangles , 

KER.'^IA ^ • •• - 

- Examining attractive graphs.) charts.) ; etc usiially 
seen in propaganda sheets of . the five year- p'lans 
pictorial representations in atlases ) advertisements 

, 4 

etc, 5 and interpreting them, 

-Drawing feometri cal representations (drawings • 
card-board models , etc..), of frlgebraic idehtiti'es . 

-Examining pictures in playj.ng ca.rdsy, copies of the 
same photographs, 

f * ' ^ * 

-Examining diagrams and cut-out models of -different 
geometrical shapes. 

-Examining objects of different shapes as found in 
nature 5 constructing models, especially models of 
hallow pyramids and cones . 

-Participating activities of cooperatives in school; 
reading and interpreting advertisements on shares 
usually found in newspapers, • 

-Drawing and colouring boautiful patterns , ' ‘ ' 

2, Most activities suggested relate to(i) work' in 
geometry-examination of models ;study of natural 
objects, patterns and s^pheres ; and- drawing feoinetrical 
representations ,(ii)drawing of statistical graphs 
and their interpretation and (ij /applications of 
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mat hematics to business, ' 

• V 

H . ^ggestions to Teachers and Authors 

Only five f^tates - Andhra Pradesh, Mysore,' 

Kerala j ¥est Bengal and Madras- give some suggestions to 
teachers or authors. In West Bengal the suggestions are 

' * *t • 

common to all subjects.’ 

AKDHRA PRADESH ' ' ’ 

(1) Stress should' be laid ’more on the method of 
' treatment than on the matter, taught , 

‘-(ii) The" problems should be simple, direct- and 

,'S * 

related to life without involving multiplicity 
'< •* ' ’ af proOesses . 

Ciii) Complicated ’inverse "problems should be° 

* f? a 

avoided, and attention should be paid to 

I* » <• . « <•* * * * 

the development of skill in simple practical 
applications ' 

MySORE 

« , * f» , , < 

A. The approach to the subject should be: •. • 

(i) By concrete situations and pupils' experiences 

(ii) By the metliod of * ^earning., by doing* 

(iii) By providing graded drill, suitable problems 
and tests adequately 

(iv) By reviews and revisions at suitable stages 

(v) Through easy problenis and common situations 

(vi) By practical work before tonic study*, .generally, 
and 

(vii) By simple problems dona at apur.opriate stages, 
learning should not be confined to the 
textbooks but suitably enlarged by utilizing the variety 
of situations that arise from time to time, such as in 

educational activities connected with crafts, garden work, 
excursions, games etc. 



B. 



c. Adequate use of teaching aids and materials should be 

made , — •' ■; ' . • 

KER/.LA 

sroom should become, a laboratory 
where Children count, compute,- measure, construct a model.- 
These learning experiences should form an integral part 
of the school work. Activities and some of tjie practical 
exercises may be organized in groups-, taking care to 
provide -tasks suitable to' children of diverse abilities , 
Every child .should feel that he can make a contribution 
ib the work of -the class . 

t . 

The teacher should takb up the various stages of a 
topic one by. .one 'and make .sure that ...children have mastered 
a stage before ' passing on- the' next .- A diagnostic test 
at the end of the topic" will' be useful to locate the 
difficulties of pupils and to take measures to 
remedy them . 

^0 be interesting to cblldren, -.mathematical 
principles should be introduced through practical situations 
=»nd problems should be realistic- and irelevant to the 
needs of- children. Correlation with -other subjects of 
the curriculum, whenever that-is possible in a natural 
way, can also be used' as' a means of creating interest. 

Every attempt should, be made to enable pupils to 
derive rules and principles inductively from concrete 
experiences . 

Problems should be carefully graded in dimoulty 
and should! vary from easy, through medium to difficult 
ones , so as to suit the requirements of children of 
varying abilities . 



The problems shouW , by.-and large, be. numerically 
simple j so that children may not be discouraged; by mistakes 
in calculation and develop an- aversion for the subject* 

The problem should call for only s trad ght»-forward 
applications of principles learnt , 

Pupils should be familari25ed with the process of 
analysing problems . 

Pupils should be instructed in the methods of 
verification and trained to check results after working 
out a problem . 

For ready use in daily life .whatever mathematical 
principles and skills are learnt .should be m.astered 
thoroughly* Tests of speed and accuracy should be , 
frequently administered. A few minutes may be devoted every 
day for mental arithmetic. ' 

• ■ ■ ',4 * t 

MADR/.S • ■ ■■ ..... ■■■' 

% ... ‘ ^ ’ t , . 

The suggestions for teachers and textbook writers apply 
chiefly to the arithmetic portion of the syllabus es for the 
respective forms. Suggestion. 5, applies to all parts of the 
syllabus . 

1, Problems should be realistic, relevant to 

daily life, school activities, era ft and other, 
subjects studied in school.! They should 
'include making accounts, using real price lists, 
railway time-tables, etc* * " ' .* 

2 . The textbooks should provide for' shch. problems 
as far as possible and practicable. The teacher 

r ” * r * 

should supplement these by problems specially ^ 
suitable to the locality and related to the crafts' 
common in the country. 
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3* Complicated inverse problems should be avoided. 

The pupils should reach a high' level of proficiency 
in straight . forward- application of the rules and 
processes learnt ,- ^ '' ’ ” 

4. The answers to problem? need not aiwavs be exact 

♦ • I, , • 

numbers ; Pupils'..- should be given opportunities 

to use their judgement to give answers' to a 

..... ‘ r 

reasonable’^- .degree of. iaccdracy.'' 

• . • •• / * « 

5. From time to .time pupils -should be tested for speed . 
and accuracy in the fundamental skills and should 
keep a' record, of their own nefformance • Textbooks . . 
should indicate such tests and also provide exercie? .. 

. •.■■■• 'I ' * ‘ 

for oral and mental -iv'ork:-.' ^ ^ 

6 Practical work should grew oiit of school activities. ,, .r. 

’ • j •• -- i' ■ : * 

as far as nossible and should form^an integral part 
of the teaching of each topic. Most of the practical - 
work may' "be done in groups Te^books must give 
s-uggestions a’bou't how t"o do the" ’’practical work and how. 

. V , .... * 

to perform the, calculations ■ arid %ri-fce down the 
results to a reasonable degree of accuracy. 

7. There should be cpr-relatton ’wherever possible with . 
social studies and with general science. Alternative 
problems may be given for.' pupils -baking the different 
diversified’ courses where this would be useful in 
the higher forms , 

« 

8. Topics need not necessarily' be taken up in the 

ordei?- given in theSyllabus ; short methods should 

* * * 

not be treated as a separate topic j but they may be. 
taught incidentally. 



9* In the proofs of geometrical theorems, pupils may- 
be encouraged to employ algebraic manipulation, -where 
possible . 

Note: Metric units should be also used in problems in 
■view of the introduction of metric units in the country. 

• WEST BEN GAL 

In teaching a subject, undue emphasis must not be 
laid on details . The broad principles and fundamentals 
on which the subject is based should be empha silted . 

”It is more important to awaken curiosity in the 
chi3d*s mind and teach him the methods and techniques 
of acquiring knowledge t’'*an to burden his mind with 
miscellaneous information.” (Mu da liar Commission). 
MAHARASIfPRA 

It is suggested that examples on topics in 
arithmetic (l.e. profit <5c loss, discount, exchange, 
stock & share, etc.) should .as far as possible be 
correlated to the items given below: 

1. Town and city taxes and Municipal budget . 

2. Local fund cess and District/Local Board 
budget , 

Main heads of income and expenditure of 
State budget . 

Income tax . 

Cost of inland and foreign -telegrams and cables, 
money orders and parcels by post, railway, 
steamer and air, ’ 

Insurance -life, fire and marine. 

^ syllabus gives any sneclfic suggestions on 

particular topics prescribed for study. The 

suggestions made are general in nature, and 
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speaking, ares 

• (a) The teaching should be meaningful and 

related to real-life situations . 

» 

(b) The child should be led to. discover t 

• • r • ^ ' ' 

matheinatical concepts and processes ^ 

• *<•*'** 

(c) The child should be able to apply mathematics 
in solving common problems of life, 

* ■ 

(d) Mechancial drill work should be avoided . 

As far as possibleg work should be restricted 

, • » ; . ' . 

to simple and direct problems, 

(e) In arithmetic, topics which are socially 
Important should get greater emphasis 
These suggestion are in conformity with the 

pdnt of view expressed in the objectives .as .given in 
some syllabuses , 

1 •Equipment ' 

The list of instruments to be* used in the 
study of the subject is, given only in- two States', Kerala 



and Madras , The details given are as under 


0 •• 


Kerala 




1. Set of ma th eras t leal instruments 
for blackboard use 


2 sets , 


' 2 . Roil up graph board (i” -s quares ) 


3 


3, Roll-up graph board (1” -squares) 


3 


.^_4, 2p-metre chain, cross staff, arrows, 
offset pole, flag staffs, scales 


2 complete 
dets 


and bits. • . • . • ' ■ ' 




6* Drawing boards • • 


1 dozen 


6. Clinometer. . ' - • ' 


3 


7 , Sextant 


1 
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8, Models of regul^ir solids which 2 -sets 

Ml are dissectable :v ‘ 

MADRAS ' '■ ‘ 

• ■ • 

1 .Measuring’ tape marked.. in feet nnd 
inches ,(100 feet if possible), • . 

• I * 

2 ,Surveryor*s chain,’ a set of arrows and tailor*s 
measuring tape, 

3. Capacity measures. 

4. Letter balance and weights , 

6, Market balance and weights 

6 . Clocks . 

7. Watch showing seconds ^ preferably a step watch, 
seconds' pendulum* 

«<• • * 

8. Wall calendars showing English and corresponding 

Indian almanac dates , • •• ’ 

9, Several wooden strips or tapes marked in feet and 
Inches to fix to the wall for measuring pupils » heights . 

10 , Cardboard and plywood inch squares, 

11, A set of geometrical mod els -cube, cuboid, cylinder, 
cone ,» phere , square , pyramid ,trlangular and 
hexagonal prism, 

12, Motal straight edge, 

13, Transparent squared paper (inch squares) 

14, Transparent squared paper (centimetre scEuares) 

15, A pair of compasses and dividers, protractor, 

yard rule, metre rule, set -square -for blackboard use, 

16, Plumb line and a simple clinometer, 

17, Spirit level and mason’s level. 

18, Cross staff. 

19, Squared blackboard for graphs , 



'o 

ERIC 



C'i 

1 I 

\l 



-61- 

J> BOOKS 

1 ^Andhra Pradesh, As sam, Delhi, CJujarat, Maharashtra 

Mysore and Orissa do not. suggest any books- • . 

2 .The following States give a list of recommended 

• •, «..-<• • , 

books 



4 # 



States 

Bihar 

Jammu & Kashmir 
Madhya Pradesh 
Bajasthan 
Uttar Pradesh 



Number of books 

• 4 

' 2 ' ' 

2 " 

8 

' • 38 



•• • . • • ■ /<• 

The following States list reference books : 
States . “ ••• : - timber of books 

Madras • ' ' 

West pertgal- .■•••• '* ' ‘ ' '' ' ^ 

.Keraia- lists 33 'books‘''Cbmmoii 'to both general and 



composite mathematics.. 



.Y ' 
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List of theorems and problems as- given in ’A’ school Geometry 
Parts I-V * by H .S JBall, M ,A and .st evens , M .A . , 

Maemillan and Co .Limited jl'^ei-, 



LIN^ kW ANGLljS ••••., . ' ' ■ 

1 .(-i5uc ,1 ,13) The adjacent angles- x^hich one 
straight line makes with another straight line 
on one side of it are together equal to two right 
angles . , ■ . * 

COR .1 r If two straight lines cut one another, the 
.. four angles so f-orme.d are together equal to four 
right angles . , • 

• CORuS;. I?Jhen any- number of straight lines 'meet' ' 

' at a. point, the sura- of the consecutive angl^-s 
. . so formed -is equal- to four -right angles. 

COR ,3 (i) Supplements of the same angle are 

• equal, ^(ii) Complements of thp same angle are 
equal. 

THE^RTiiM 8. *,(150,0 ,1 -14) If, at a point in a straight line, 
two other straight lines, on opnosite sides of 

• it, m^ke the adjacent angles together equal to 
two right angles, then these straight lines are 
in one and the same straight line . 

THBORRM .(Rue .1 .15) If two straight Mines cut each other,, 
the vertically opposite angles are equal. 
^RIAHGL@ - • 

THBORBM 4.(Buc.l.4) If two triangles have tx 7 o sides of the 
one equal to two sides of the. other, each to each, 
and the angles include'^ by those sides equal, then 
the. triangles are equal in all respects . 

THBORM 5.(Euc.l.5) The angles at the base of an isosceles 
triangle are* equal. 



THEORY 6. 



THEOREM 7 . 



THEOREM 8. 



'T’HEOREM 9. 



THEOREM 10 , 



COR.l, If the eq-ual sides of an isosceles 
triangle are orodnced, the exterior angles at 
the base arc. equal. 

COR ,2, If a triangle is equilateral, it is 
also eq^vlanguJar . 

(Euc.1.6) If two angles of a triangle are" 
equal to one another, then the sides whicn ‘ 
are opposite to the equal angles are equal 
to one another . 

(Euc ,1 .8) If tvfo triangles have the three 
sides of the one equal to the three sides 
of the other, each to each, they are equal 
in all respects • 

(Eu .1 .16) If one side of a triangle is 
produced, then the exterior angle is 
greater than either of the intorior opposite 
angles . 

COR .1 . Any two angles of a triangle are 

# 

togdhor less than Wo right angles . 

C.OR ,2 . . Every triangle must have at 

least two acute angles • 

COR .3 . Only one perpendicular can be 

drawn to a straight line from a given 

« 

point outside it . 

* 

(Euc .1.18) I’p one side of a triangle is 
greater than another,^ then the angle 
opposite to the greater side is greater 
than the angle opposite to the less. 

(Euc .1,19) If one angle of a triangle is 
greater than another, then the side 
opposite to tho greater angle jbs greater 
than the side opposite to the less . 
(Eua.1.20) Any two sides of a triangle are 



THEOREM 11. 



THEOREM 12. 



PARALLBIS 
theorem" 13 . 



THEOREM! 14. 



together greater than the third eldev. — ^ “ 
Of all straight lines from a given point 
to a given straight line the perpendicular 
is the least', 

COR ,1 , If OC is the shortest straight line 
, from 0 to the straight .line AB, then OC 
i s pernend i cula r t o ' AB . • 

COR -2. Two obliques OP,OQ which cut AB 
at. equal distances from C the foot of the 
perpendicular, ■are §qual .■ 

COR .3.' Of two obliques 0Q,0R,if OR cuts 
AB at the greater .distance from C the 
foot of the perpendicular j then OR is great 
-- than 'OQ,'. ■ •• _ • • . 

(Euc.l«27 and 28) If a- straight line cuts 
two. other straight lines so as to make 
(i) alternate angles- equal, or (ii)an- 
exterior angle equal to the interior 

th"a .same side: of the' .*'* 
r; line, or(iii)the interior' angles "' 

on the' sairi'e side , equal -to two right 
angles , then in each case the two straight 
lines are parallel.,' . 

(Buc.1c 29) If a straight line cuts t#o' - - 
parallei 'lines , it makes (i) the alternate 
angles eq;ua 1- 1 6; one - a nother 5 ( i i ) the 
, exterior angle equal to the interior opposit 
angle* on the -same ..side of the cutting line 
(iii) the two interior angles on the same 
side together.' equal to two right angles.. 



THEOREM 15'. (Euc .1 .30) Straight' lines which are parallel 

, to the same straight line are parallel to 

1 - one another . ' '■ 

'T’HEOREM 16. (Euc .1 .32) The three' angles o"f* a triangle are 
■ together equal to two right angles . 

' COR.l. All the interior angles of any 
•rectilineal figure, together with four right 
• angles"as the figure has si(5es. 

” C0R^2' If the sides of a rectilineal figure, 

which has no' re-eritrant angle, are 
produced in order, then all the exterior 
' ■' ‘angles 'so fdrmed are together equal to four 

• ? right angles , " 

THEOREM 17 . (Euc .1 .26) If two triangles have two angles 

of one equal to two angles of the other 
.. each to- each, and. any 'side of the first 
equal to the corresponding side of the 
? other, the triangles are equal in all 
. •- . ■ . • respects . ‘ '■ 

OH THE'. IDEiFICAL EQUAtiTY OF TRIANGLES ’ 

THEOREM .18.. ■' • TWo- right-angled triangles which have their 

' hypotenuses equal, and. one side of one 

• “ ■ equal to bne sides of the other, are equal 

in a 11 ,■ respects . ' 

THEOREM ‘19. • (Euc ;1 .24) If two triangles have two sides 

*• 'r of the one equal to "two sides of the 

-other j each’ to each, Mt the angle included 
by tha ‘two Sides of one greater than the 
angle included by the corresponding sides 
. Of the others then the base of that which 
the greater angle 'is’’ greater than the 
base of the other . 
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Parallelograms 

•^HEORTCM 20(Euc.l.33) The straight lines which join the 

<• 

" extremities of two equal and parallel straight 
lines towards' the same parts are themselves equal 
and parallel, 

THEOREM 21 ,(Euc ,1 ,34) : The opposite sides and angles of a 
parallelogram are equal to one another, and 
each diagonal bisects the para llelograim. 

COR.l i If one angle of a parallelogram is a 
right angle, all its angles are right angles . 
COR .2 , All the sides of a square are equal; and 
all its angles are right angles . 

COR ..3, The diagonals of a . parallelogram'™'^^ 

■ ' bisect one another . 

THEOREM 22, If there are three or mpre pairallei straight 
lines, and the intercepts made by them on any 
• transversal are equal, then the corresponding 
Intercepts on any other transversal are also. 

; f 1**^ i* ♦ ' ‘ 

equal , •- 

COR, In a tiiaiigle ABC, if a set of line Pp,Qq, 
Rr drawn parallel to the base, divide one 
side AB into equal parts, they also divide the 

* ■ ' r ■ ' 

other side AC into equal parts . 

AREAS ■ ■ • • 



THEOREM 23. AREA OE A RECTANGLE 

THEOREM 24. (Euc .1 .35)Parallelgrames on the same 'base and 

between the same parallels are equal in area 
Area of a Rrallelogram 
THEOREM 2So AREA OR A TRIANGLE ' ’ 



A 
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fHlOHM 26. (Euc .1 .37 ) Triangles oh the same base and 

between same parallels (hence, of the same.. 

altitude are eaual in area , 

THEOREM 27 p'. (Euc.1.39) If two triangles are eonal in area, 

and stand on the same base and on the same 
side of it, they are between the same parallels, 
THEOREM 28. AREA 0? (i) A TRAPEZIUM • • . 

(ii) ANY QUADRILATERAL •• 

Area of any Rectineal ligure • 

THEOREM 29 . ' (Sue .i'.47 .PYTHAGORAS *S THEGREM)' In 'a 

■ rightangled triangle the square described on 
the hypotenuse is equal to the .sum of the 
squares described on the other two' sides. 
Bx-perimental Proofs* of Pythaproras *s Theorem . 

THEOREM 30.(Buc .1 *48) ' If the square described on one side 
of a triangle is equal to. the sum of the . 

.• squares described' oh the other- two. sides , then 

r.- “ ’ , * ^ -t , n I ' • 

the angle contained by these two. sides is a 
'• right angle. 

The Circle Chords 

THEOREM 31. (Sue .III .3) If a straight line drawn from the 

■ . centre of a circle bisects a chord which does 

not pass through the centre, it huts the chord 

■ at right angles. 

* - V., » . 5 

Conversely, if' it cuts -the chord at right 
angles, it bisects it, 

•* 

COR.I, The straight line which biS’eCts a chord 
at right angles ' passes through the centre . 

COR ,2, A straight line cannot meet a circle at 
more than two points. 

COR ,3 • A chord of an circle lies wholly within 
it. 



THEORHIM 32, One circle, and only one, can pass through ' 

any three points not in the same straight line . 
COL.l, The size and position o^* a circle 
are fully determined if it is “known to pass 
through three giwen points. " 

COR .2 . Two circles^ cannot cut one another 
in more than two points without coinciding 
entirely . • - • 

THEOREM 33. (Euc.III.9) If from a point within-a..;circin' 

. more than two equal straight' iirfes ' can •he " ■* 

* ' * • t 

drawn to the circumference, that 'point is the 
centre of ‘the circle. ' ‘ 

THEOREM 34. (Hue .III ,14) ' Equal chords of a circle are ’ 

equidistant from the centre. ’’ 

Conversely, chords which are equidistant 
from the centre are equal. 

THEOREM 35 . (Euc'llII .15) Of any two chords o'^ a circle, 

that which is nearer to the centre is 
greater than one more remote'. • ’ • 

Conversely, the greater of two chords is 
hearer'to the centre than the less. 

'I" 'tT 

COR .The ‘greatest chord in a circle is a 

j .-t f , . . , 

diameter . 

THEOREM 36. (Euc.lxI.T) If from any internal point, not 

the centre j straight ' lines aro drawn to’the“ ’ 
circumference of a circle, then the 
greatest is that which passes through the 
centre, and the least is the remaining part 
of that diameter. And 'of any other two 
such lines the greater is that which 
subtends the greater angle at the centre . 



70- 



THEORM 37 . 



ANGLES TN A 
THEOR.EM 38. 

THEOREM 39 . 



THEOREM 40 . 



theorem '41 ! ■ 



(Sue .III .8) If from any external point 
straight lines are drawn to the circumference 
of a circle, the greatest is that which 
passes through the centre, and the least is 
that which when produced passes through the 
centre. And of any other two such lines, the 
greater Is that which subtends the greater 
angle at the centre • 



CBuc.III. 20) The angle at the centre of a circle 
is double of an angle at the circumference 
standing on the same arev 

(Hue .III .21) Angles in the same segment of a 
circle are equal. ‘ 

Converse of Theorem 39. Equal angles standing 
on the same base, and on the same side of it^ 
have their vertices on an-arc of a circle of 
which the given base is the chord. 

(Sue .III ,22) The opposite angles of any 
quadrilateral inscribed in a circle are 
together equal to two right angles , 

CONVERSE OP THEOREM 40. IF a pair of 
opposite angles of a quadrilateral are 
supplementary , its vertices are concylic • 
(Euc.Ili.31) The angle lii a semi-circle Is 
a 'right angle. 

COR. The angle in a segment greater than a 
semicircle is acute; and the angle in a 
segment less than a semi -circle is obtuse. 
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THDOHl^ 42 • §qU0l Qipcl^flfj Srcs which 

subtend equal angles, either at the centres 
or at the clrcuinferenGes j" are equal, 

COR In equal circles’ sectors which have 
equal angles are equal.’ 

THEOREM 43. ("Euc .III 27) In equal circles angles, 

either at the centres -or at the circumferences , 
‘ which stand on equal arcs are equal. 

THEOREM 44 j (Sue. Ill 28) In equal circles, area which are 

cut’ off by <wiual chords are equal, the major 
are equal to the majbr arc, and the minor 
to the minor . . ‘ 

THEOREM 45, • (Buc.iri.29) In equal' circles chords .Which',. ’ 

* • * 
but off equal arcs are equal. 

• t \ , 

Tanaency’ . . ■ ’ ' . . • . 

THEOREM 46. -The tangent at any point of a circle 'is 

' .perpendicular to the radium drawn to the 

» <» * * • * « 

point of contact . ooR.l.’One and only oue 
. • * ' , ** 

. tangent can be drawn to a circle at a 

given point on the circumference. ... ' ' 

* . * ' 

* ‘ * 

. COR .8. The perpendicular to a tangent at 
its point of contact ^passes through the 
centre . 

C.0R .3 , The radium, drawn perpendicular to the 

tangent passes through -the point of contact, 

» 

THEOREM 47 . Two tangents can be drawn to a circle from 

an external point . 

COR , The two tangents to a circle from an 
external point are equal, and subtend equal 
angles at the centre. 
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THEOREM 48 



THEOREM 49 . 



^eometrlca?. 
THEOREM.. SO-. 



THEOREM 5L. 



THEOREM 52. 



. If two circles touch one another, the centres ^ 

and the ooint of contact are In one straight- 
line . ‘ 

COR.^l;- If twa circles touch externally the 
distance ■ between their centres ‘is equal to the 
sum of- their radii ; 

COR ,2 . If two circles touch .internally, the 
dlstamce between their centres is equal to the 
^difference ‘of their radii. 

(Euc *III .32) The angles made by a tangent to a*"’ 

■circle with a chord draxm from the point of 
; cpntact are respectively equal to the angles 

in the alternate segments of the circle. 

*1 ‘ 

Jlq-Uivalents of Som e, Algebraical Formula ... .•• 

..(Euc.II.l) if of Wo straight lines, one is 
divided, into any number of parts, the rect.ajj^Xe™*.-'- ^ 

contained by the two lines is equal to the sum. ' ' 

. M *•* ' • 

Of ...the reCtartgies contained by the undivided 
. line- and' the several parts' of the divided line . 

■ J * ^ 

coRomRiES .(aic.ii,2 ana”3) 

. > 

(Euc .II,4)- If a straight line ‘is divided 
internally af any point, the square .on the given 
line is equal to the sum of the squares' on the 
•two segments together' with twice the rectangle 
contateed by the segments . 

(Euc .II .7) If a straight line is divided 
.. externally at any point, thesquare on. the 
■ given line is equal two the sum of the 
Squares on the two segments diminished by 4 

twice the rectangle contained by the segments , 
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53 . THT^.OREM 

THEOREM 53. (Euc .II =»iid 6) The difference of the 

squares on two straight lines is equal to 
the rectangle conta'ined . by their sum and 
difference • 

COR. If a straight line is bisectedj and 
also divided (internally or externally) into 
two unequal segments, the rectangle contained 
by these segments is equal to the difference 
of the squares oii half the line and on the 
line between the points of section. 

THEOREM 54. (Euc .11 .12) In an obtuse-angled triangle, the 

square on the side subtending the obtuse angle 
is equal to the sum of the squares on the sides 
containing the obtuse angle together with -twice 
the rectangle contained by one' of those' sldes 
and the projection of the other side upon it, 

(Euc .II ,13) In every triangle the square on 
the side subtending an acute angle is equal 
to the sum of. the squares on the sides containing 
that angle' diminished by twice the rectangle 
contained by one of those sides and the 
projection of the other side upon it • 

In any triangle the sura of the squares on two 

I 

sides is equal to twice the square on half the 
third side together with twice tho square on 
the raodian which bisects the third side • 

RECirr ANGLES IH CONNECTION WITH CIRCLES 



THEOREM 55 . 



THEOREM 56, 



THEOREM 57. 



(Euc .III .35) If two chords of circle ctifc at a 
point within it, the rectangles contained by 
their segments arc equal , 
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THEOREM 58. (Euc .III .36) If two chords of a circle^ 

when pfodMced , cut at-a‘'point outside it, 

"the rectangles contained by their segments 
are eqt-ial. 'And e:.ch rectangle is equal to 
the square on the' tangent ' from the point of 
' : '■ ■ inters ecflon'. • 

THEOREM 69. (Euc .III .37 ) ' If from a point outside a circle 



two straight lines are’ drawn, one of which 

cuts the circle', ‘and the’ other meets it 5 

*'**'.• . . . • 

and if the rectangle contained by the 

whole line which cuts the circle and the 

pd"rt of it 'outside 'the circle is equal 

to the square on the line which meets the 

circle, then the line which meets the circle 

is 'a tangent to’ it i’" ’ 



■■ PFOPORT’TONAL DIVISION' OF "ST RAIGHT HINES’ 

THEOREM 60. ■ (Etic.VI*2)' A straight line draxm parallel to 
’ oile s'lde of a triangle cuts the ' other two 
'Sides, -or those'' side’s produced 
proportionally.'"" " ' ‘ 

. THEOREM '61 ./ ’ (Euc .VI .3 arid A) V ' If the vertical angle 

of a "triangle is bisect e'd internally 
• or' e^rternally, the ‘bisector divides the 
base internally or externally into 
segments which have the same ratio as the 
other sides of the' triangle . 

Conversely^' if the base is divided 
Interna liy. or externally Into- 'se-gments* * 
proportional to the 'other side of the 

the line joining the point of 
•section to the vertex bisects the vertical 
angle internally or externally. 
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4 . ■ • • ‘ - 

Mulangular Trianc^les ' ‘ 

THEOREM 62* (Euc .VI ,4) If two triangles are equiangular 

to one another, their corresponding sides 
I are proportional. 

THEOREM 63. (Euo.VI.S) If two triangles have their sides 

proportional when taken to order, the 
triangles are equiangular to one another, 
and those angles are equal which nre opnosite 
to corresponding sides . 

THEOREM 64. (Euc .VI ,7) If two triangles have one angle of 

***« 

• the one equal to one angle of the other, and 

sides about the equal angles proportionals, 
the triangles are similar. 

THEOREM' 65. (Euc .VI .7) If two triangles have one angle of 
* • ■. the one equal to one angle of the other, and 

the sides about another angle in one 

. ' . proportional to the corresponding sides of the 

other,, then the third angles are either equal 
or 'Supplementary 5 and in the former case the 
triangles are similar. 

THEOREM 66. (Euo.VI.S) In a right-ansled triangle, if a 

perpencilcular is drawn from the right angle 
. to the hypotenuse, the triangles on each side 

of it are similar to the whole tiiangle and to 
one another . 

SIMILAR ETGTTREff 

THEOREM e?'. Similar polygons can be divided into the 

same number of similar triangles s and the 
I lines joining corresponding vertices in each 

I figures are proportional. 

o 

ERIC 
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THEORY 68. 



Any two similar rectilineal figures 
may te so placed that the lines 
joining corresponding vertices are 
concurrent . 

theorem 69. (Sue .VI, 3*^) In equal circles, angles 

whether at the centres or circumferences 
have the same ratio as the arcs on which 
they stand. 

PROPORTION APPIIED TO AREAS 



THEOREM 70 . 



THEOREM' 71 . 



THEOREM 72. 



THEuREM 73 . 



(Sue .VI ,1) The areas of triangles 
of equal altitude are to one another 
as their bases . 

If two triangles have on angle of 
the one equal to one angle of the 
other, their areas are proportioml 
to the rectangles contained by the 
sides about the equal angles , 

(Sue, VI ,19) The areas of similar 
triangles are porportional to the 
squares on corresponding sides. 

(Sue .VI ,2:3) The areas of similar 
polygons are proportional to the 



squares on corresponding sides , 

THEOREM 74. (Sue .VI ,31) In a right-angled triangle, 

any rectilineal flg'upe described on 
the hypotemase is equal to the sum 
of the two similar and similarly 
described ^gmres on the sides ‘ 
containing the right angle. 
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R-SCTANC-L^ IN COHI-ISCTION WITH CIRCLES ' 

THEOR13H 75 .. • (13U.C .III .35 and 36) If any two chords of a 

. • circle cut one another internally or externally, 
r .... the rectangle contained by the se•gIr;.ents^•''of one 
i® the rectangle contained by the 

segments 6f the other. .. . ‘ ’’ 

. CQR, IF from an external point a secant and 
a tangent are drawn to a circle, the rectangle 
contained by the whole Secant and the part of 
it outside the circle is equal, to the square 
on the tangent. 

THEOREM 76. If the vertical angle of a triangle is bisected 

by a straight line which cuts, the base, the 
rectangle contained by the sides .of the 
triangle is equal to the rectangle 'contained ^ 

. by the segments of the base, together with 
the square bn the straight -line which 'blsectsU- 
the angle • ' ' ' 

THEOREM 77.. If from the vertical angle of a triangle a 

straight, line is drawn perpendicular to the " 
base, the- rectangle contained by the sides of 
the triangle is equal to the rectangle contained 
by the perpendicular and the diameter of the . 
clrcum-circle . 

THEOREM 78. (Ptolemy *s Theorem) The rectangle contained 

by the dia gona Is of qua dri la t era 1 ' ins crib ed 
in a circle is equal to the sum. of the two 
rectangles contained by its opTiosite sides . 

PRORLTil^ ON LINES AHD.. AWGI.ES . , 

Problem 1. To bisect a given* angle . 

Problem 2, To bisect a . given straight line . 






PROBLEM 3. To draw a straight line 'perpendicular to a given 
straight line at a given point in it • 

PROBLEM 4. To draw a straight line perpendicular to a given 
, straight line from a given external point . 

PB6BLEM 6 . At a given point in a given straight line to ’T^ake 
an angle equal' to a given angle* 

PROBLM 6 i Through a given point to draw a straight line 
parallel to a given straight line. 

PROBLEM 7 i. To divide a given straight line into any number 
of equal parts • 

THE COT^TRITCTIQN OE TRTAMrrT.EB 

PROBIEM 8. To draw a triangle, having given the lengths of the 
three sides , 

PROBIEM 9 ..To • construct a triangle having given two sides and 
an angle -opposite to one of them. 

PROBLEM 10.To construct a right-angled triangle having given 
^ . the hypotenuse 'and one side. 

Th_e-_Construction of Quadrilaterals . 

PROBLEM 11. To construct a quadrilateral, given the lengths 
of the four sides, and one "angle . 

PROBLEM 12 . To. construct a paralieigram having given two 
, . :adiacent sides and 'the included angle . 

PROBLEM 13 . To construct a square on a given side 

LOCI 

PROBIEM .14.. Tp find the locus of a point P which moves so that 
its distances from two fixed points A and B 
. are always eaual to one another. 

PROBLEM 16 « T o find the locus of a point P which mo'ves so 

that its perpendicular distances from two given 
strAight lines AB,CD are equal to one another • 



I 

Intersection of Loci 

The Concurrence of Streight- Lines in a Triangle 
1 • The perpendiculars draim to the sides of a triangle 
froni their middle points are concurrent • 
ll ' The bisectors of the angles of a triangle are 
concurrent. ■ 

III The medians a triangle are concurrent, 

COR The three medians of- a' triangle cut 
one another at a point of 'trisect ion, .the 
‘greater segment in" each’ being to-wards the 
' " ■ angiilar point . ‘ 

"PROBLEM 16. To draw Squares whose areas shall *be respectively 

twice,- three -times,* four times.,,.', that of a 
given sq-uare * . . 

"Problems oh ^feas 

PROBLEM' 17, '^o describe a parallelogram equal to a given 

-triangle, and havinjg'’ one ’ of its angles equal 

• '* * 

to a given angle. " 

PROBLEM 18, To draw a triangle equal in area to a, given 

quadrilateral, 

PROBLEM IQ , To drew a parallelogram equal in area to.,a 

given rectilineal fip^fe,' and having an 
angle equal to a.-- given angle, 

GERMETRICiL ANAL^IS ' 

PROBLEM 20, Given a circle, or' ah' arc of a circle, to 

find its centre,' - 

PROBL'BM 21, To bisect a given arc, ' 

PROBLEM 22. To draw a tangent to a circle from a given 

external point , - ' 

THE COI^ST RUCTION OP CIRCLES 

I 

PROBLEM 24. On a given straight line to describe a segment of 
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CIRCLE IN • 
PROBLM 25. 
PROBLEM 26. 
PROBLEM 27. 

d 

PROBLEM 28. 

. * «. ♦ * * 

N. 

PROBLEM 20 . 

PROBLEM 30. 

*• 

PROBLEM 31 , 
PROBLEM 32 . 
PROBLEM 33. 

PRokEM 34. 



PROBLEM 35. 
PROBLEM 36. 



• a • circle which shall CQntoinan angle equal 
to' a given angle . 

COR, To‘ cut off from a given circle a segment 
containing a given angle ^ it is enbugh to 
draw a tangent to' the circle, and from the 
point of contact to draw a chord rnaking with 
the tangent an angle' equal to the given angle. 
tSL/yiON TO RECTILINEAL FIGUR ES- 
To circumscribe a circle about a given triangle. 
To inscribe a circle in a given triangle. 

To draw an escribed circle of a given triangle. 
In a given circle to inscribe a triangle 
equiangular to a given triangle . , 

About a given circle to circumscribe, a triangle 
equiangular to a given triangle. 

To draw a regular polygon (i) in (ii) about a 
given circle . 

To'draw a circle (i) in (ii) about a regialar 
polygon. • 

To draw a square equal in a arrea to a given 
rectangle. 

To divide a given straight line so that the 
rectangle contained by the whole and one part 
may be equal to the square on the other part. 

To draw an isoS'cSeles triangle having each of 
the angles at the base double of the vertical 
angle. • ’ 

To find the fourth proportional to three given 
straight lines . 

T0 find the third poportional to two given 



straight lines. 
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PROBLEM 37. To divide a given straight line internally and 

externally in a given ratio. 

PROBLEM 38. To find the mean proportional between two 

given straight lines . 

PROBLEM 39. On a side of given length to draw a figure 
similar to a given rectilineal figure. 

PROBLEM 40. To draw a figure similar to a given rectilineal 
figures; and equal to a given fraction of it in 
area , 
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IIUTRODUCTION 

— ' — ’ — ^ 

• ^ r 

This brief report is an analysis of 43 books in elementaDiy 
rngthematics that, are in use in various states of the country» 

The ‘purpose of this study was to get an analytical opinion of the 
teachers about the books in use. The textbook inmost cases is 
the only source of material for instruction* It provides 
suggestions for development of processes, practice exerci&@Sf 
study helps apd tests. It was felt that the analytical oj^inion 
.-.of.the. teachers on these aspects. of the textbook will be of immense 
‘ value in preparing instructional material on .the topics included 
in the curriculum guide. 

Tool used ? 

The tool used for this study Was a questionnaire .for 

teachers; (See appendix 2.) 

Development and descrip "tion of tool ? 

^ . .'.Whoever sets out to measure the qualities of a textbook soen 

. 4 ‘ 

discovers that not. all its qualities are measurable and no 
^ scientifically evolved- standards or norms exist for measuring these 
qualities* Much reliance is to be placed upon the -judgement and 
'e^erience of the examiner. The examiner should know the textbook 
‘ and -the school conditions, and should have a set of mental strdards 
■ - by which to judge the various qualities. It was, therefore,- thoucjht 
. • appropriate to request school teachers to give their opinions on 

■ the booke-they used in class. 

V .To s.ecure uniform.ity in information a questionnaire was 

prepared by the project staff and for this purpose,. a preliminary 
survey.' of about 30 mathem atics books was done. This survey helped 
in deciding about the" various aspects of a textbook on which, tte 

I ' ^ " 

questions could be organized and in listing items that could go 

i 

under each aspect. It was soon realized that to have a detailed 

analysis or to . cover every type of information in.^a . te xtbopk , it 

* • * 

was necessary ‘to work out lengthy analysis sh^ ets, which will 

• m 

* , * . ' * 

take a good 2 mount of time to fill in. Since the purpose’ was <k)t • 
to compare, one set of books with another, it was decided not 

to have very detailed analysis sheets* ,On the other hand, it was 
. felt that the opinion of the t.eacher on the aspects of the book 
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he us ed; could b^st .Be obtained through a fpw open-ended Question* 

;Th0- .f irst: "dr aft of the qusstignnaire prepared by the project 

staff Was sent- to" ^ experienced school teacher.s and lecturers in 

colleges for their cdni'^ents. ' It v/as than modified- in the light of the ^ 

• • ** 
sugoestions received* These changes were very minor and did not-change 

in any wa.y -the structure of the original- 

The questionnaire us'ed in this study was organized under the 
following heads^ 

Genera] Informa tion^ authorship^ paper and printing? 

. ‘ printing errors? Languase of the book,- etc.. 

B* General Organization of the Textbook? conformity of the 
textbook to "the sy.llabus? sequence of topics treated, etc* 

C. Subject-matter* type of material - solved examples, practice,^ 
excercises, problems, test papers, revision exercises, etc* ’ 

D. Style of Wri tinai pre smt^tion of topics? explanation 
of concepts? quality of language used, etc. 

E* .Pictorial and Graphic Illustrations? appropriateness and 
accuracy of illustrations and their contribution to the 
. understanding of mathematical ideas*, 

F* Miscellaneous? three open-ended questions on i) the 
co'ntinuitv o-p topics from grade to'^grade ? " ji) the type 
of material that the t'=xtbook should include? and iii) the 
over- all opinion of th<= xeacher. 

' V ' ^ 

w • 

Th e Sample ? * 



The questionnaire was sent to about 200 • school teachers- who ware 
requested to fill in the information with regard to the textbook that -i-s- 
in actual use for teaching el empn.tary mathematics* Response to. the 
questionnaires was not very prompt and reminders were Sent to tf^e. 



persons who 'did not respond* ^Fter waiting for a fairly long .time 

(about 3 months) only qu = stiqnnaires were received back from the 

•*» • ^* * • 

teachers. A close scrutiny of th.eFa questionnaires revealed that in 
17 cases the teachers had sent, information on a bock that’was in use 
in a lower class or for teaching optional or advanced mathematics. 

I. • . . , 

Therefore for the final analysis,, only- ,43 questionnaires -were found 
relevant. The state-wise distributiPn .of these questionhairs is as 
follow^:-* : .. . • . ’ f .. . ' 



/ 

f • 



Andhra Pradesh .1 
Assam '■ ■ 3 

Bihar 1 

‘••Gujarat 8 



5.' rJammu & Kashmir 2 
6 0 Ke r al a 2 

' 7 • Mysore • 2 

8* Madhya Pradesh ’ 4 
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f •!•••■ « 3 . 

9. Madras?* • ‘ . 12. Rajasthan 9 

10. Orissa 4 13. -Uttar Pradesh 1 

11. Punjab 2 14. West Bengal 2 

Since the questionnaire did not go intothe details of 
the sources pf problem s ‘Jan d their adequacy, a detailed 

analysis of 28 books was done by the research staff* The 

“ o * • 

data collected for 9 topics are presented in the Appendix 3- 
The procedure of Analysi s ! 

. ■ . ^ " ' ' ' t 

The information obtained on each questionnaire was 
transferred to a single sheet for each category for the 
purpose of drawing conclusions. . ? 

The interpretation 'suffers' from the ' limitations 
that accrue to the questionnaire technique of study*, in some 
cases the answers were vague and inconsistent. The interpretation 
of the information supplied by teachers is given in th^- following 
pages* 





* ' .* 
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A. GENHRMLIL'FORI'/I AXIOM 



Authorship 

• 4 4 

Many things are expected of a person who. writes a 
textbook* His obligations are not confined to mere ' compilation 
of information regarding the subject-matter but extend along many 
avenues - the promotion of effective teaching-learning situations, 
discriminating between the important and the unimportant within the 
.subject, and helping pupils achieve the objectives of the subject* 

The author of the textbook must therefore possess several qualities. 
Thorough knowledge of the subject-matter is a sine qua non for him* 

He should know the pupils for whom he wants to write -their nature, 
needs and interests. In addition, he should possess a style of 
writing which will make his book readable, in order to organize and 
present the content in a more effective manner the textbook 
.author should remain vigilant in achieving the, objectiv<=s, providing 
exercises and activities which will produce the desired understan- 
dings and skills, antic ip^^tina specific difficulties of pupils, 
adopting devices and illustrations, and many other such things* 

Usually a single author does not have all these qualities. 

If the author is a school teacher he knows better about the pupils but 
is likely to be out of touch with the recent developments in the 
subj-^ct and thus is poor in the knowledge of the subject* On the 
other hand, if the author is a scholar or a university teacher, he 
does not know the school children so well* There is, therefore, need 
for col loOoration between the two* The collaboration of an 
experienced training college teacher, who cgn help in suggesting 

suitable methods of presentation may also be helpful. 

From this point of view the knowledge of existing pattern 

of authorship in our textbooks would be interesting to know* 

Data about Authors 

Out of 43 hooks in the sample, three books do not give 
any information about their authors* Two of them are published by 
the State Governments and have been written by authors appointed by 
the State. Of th=> rest, 14 books have been written by single authors, 
21 by two authors and thr-=e by three authors. Thus, nearly 60 % 
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• , •te-3<tbooks- have' be*n written by joint authors. 

> •}.• : • ivTo information is given about tha teaching experienc' of 

the author or the institution in which he works. Only thsir namo' 



•^hd ^degreas * are given* of these authors have a doctoral o’jg .ee, 

69'^ are trained and possess a- B.Ed. , B.T. or C.T. degree. 17?^ ha?? 
>a master’s degree and no degr--s in teaching. The subject of the 
master’s degree is also not. given* 371^ hold a master’s degree in 



. . ths^ subject; and. .are.-t^rainGdr 

• ♦ 

The various patterns in qualifications are M*A., B;T.»M«1*; 
'B^Ed. r'M. A. /M.Hd. » C.T.J.M.Sc., B.EdJ IVJ.A. orMSc.; 

. B^-Bd. ; B. V. B*Sc., MoBd.» B.J^., D.3c. 

.r."':* -. • The. .-most popular patterns ' are M.A., B-T.J M.-A. or jVI*Sc» 

B’i'A. - B.Bd. 'In case of joint authorship in only one case none of 
• th« authors is trained, in other cases at least one of authors is 



Qualit^> of paper 

• , . * * K 

t * t * ' ♦ * 

The physical or mechanical features of a textbook include 
th.6 numb'^r of pages, page-size, binding, paper, print, etc. These 
physical aspects contribute to the readability and usability of the 

M ■ r. ■* ' ! r , « . ' ^ ' 

textbook* if the paper is of good quality, printing will be cle^r 
and attractive arid the book will last longer. The price of the* book 
also depends oh the quality of the paper. 

fc / o . . “ '* 

' • Nearly 72% of the books in the sample are reported to ha.ya 
used white paper whichis not likely to wear out easily, 235^ white 



paper t/vhich is likely to wear out easily and 5% yellowish, paper 

which is not likely to wear out easily. On the w'hola, t/ve can 

therefore say, the paper used in these books is of good quality and 
al.so durable. 

Mumber of Pages 



The number of pages has a two-fold significance. Firstl/, 
it affects the price of the book, h book containing more pages will 
be priced higher than one with fewer pages,. Secondly, it determine f. 
the quantity of content proposed for study. The pr acetic© of giving 
page-to-page assignment is very common with mathematics teachers and 
so the number of pages determine the amount of material that the pupils 
are expected to learn. The textbooks in the present sanple differ 
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in the areas of mathematics they deal With and the , number of , years 
for which they are used* The sample included textbooks on arithmetic* 
geometry, algebra and general methamatic s . ( in which al^ .the * 
different branches are put together in one volume). Some pf'..,tha 
books in the_ sample are .used fo_r one -year, some for , two years. .and 
others for three years- The range of the number ,of pages for the 
sample understudy is as follows^ . « , - 



Books rn/ General Arithmetic Geometry Algebra 

Mo* of Maths. 

Years" -■ r •' 



1 '• • 166-'302 • ‘ 80-139 88 ' 102-131 

2 212-602 716 ; 186-322; U75-536 

■ 3 278-431 2 04-33 6 523-626 

it. is impossible to generalize any pattern from the above- 
table." It is, however, clear that in terms of the number pf pages 
the load on the pupils is quite heavy. The bo^ks used for three 

f, . , . *, . . 

■ f.' , , ..I . ‘ . 

years seem to be quite bulky. The load will be .fairly heavy 

where separate books for Arithmetic, Geometry and Algebra are usqd* 

... ' 

Printing Errors 

No textbook must contain printing mistakes, and then, they, 
become vital in a Mathematics textbook. Complaiit^ about answers 
given in the book not tallying with those arrived at by the 
pupils are not uncommon. In the present sample of 43 books, it is 
reported that 23 books contain printing errors, the range of the 
number of errors being from 3 to 100. 

Mo . of Errors 

0- 10 • 

11-20 
21-30 ■ 

31-40 
100 



Mo. of Books 



9 



4 



j^^-t-p-'of Publicatio n 

, . ^ 

The, tsxtbodk in mathematics should be up to date both 

* . ‘ ; ... » f. . * / 

in" the mathematical content and in the social applications 
of mathematics. It was, therefore, thought useful to collect 

f - • ■ ' .* * ' 

the following information on the books in the sample. 
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in mathematics, may be due to the High School and Higher Secondary 
pattern of schooling or diversification in courses, there is oiiily one 
book covering all the topics included in the v^ious syllabuses. 

The additional topics included in these books are* Difficult sums on 
Volume, Capacity, Insurance, Banking, Foreign Exchange? Proofs of 
jthe theorems? Deduction and construction problems? .Approximation? 
Intersection of Circles? Tangent* . ’ 

Mathematics is a sequential subject and the learning of a new 
concept is intimately connected with those already learnt* It is, 
therefore, necessary that the mathematics textbooks should present 
topics and concepts in proper order so that at any stage the learning 
is not impaired* In most books in the sample the sequence of topics 
is Satisfactory and only in 10, it is not so* In Arithmetic the 
reorg"^anization is sugoested by way of shifting the application topics 
such as banking, insurance, household accounts to a stage later 
than topics such as average, percentage, etc* In Algebra it is 
suggested that ’harder cases of equations, fractions and harder 

problems* should be shifted to a later stage and statistical graphs 

... * 

should preceed algsbraic graphs* In Geometry the area and volume of 
circle should be shifted to a later stage. 

C* . SUBJECT M ATTER 

Since in practically all cases tha textbook relates to a 
specific, syllabus, and most of the syllabuses only mention topics, 

. rit,viA’ only through the prescribed textbook that the teacher gets 
an idea of the scope of various topics and the level of difficulty 
' -at ;which. the topics are to be treated • He uses textbooks for the 
de'Velppment of a new. topics, for practice on a topic already 
intro^duce.d, for revision of the topics, for planning the examination, 

for assigning home work and for many other instructional activities* 

, The .usefulne'^s of the textbook, therefore, very much depends upon the 
extent it meets the requirements of the various instructional 
activities. 

The subject matter in the books under study consisted of 5 

... /. No* or DOOKS 

a) . Description in narrative form 83*7^ 

b) Illustrative solved examples 90*7^ 

c) practice excercises 93*6^ 

' ’ PTO 
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a) The date of publlcrtion of the first edition is not given 

in six textbooks in the sample. Out of the rest, I book was 
published before 1950, 5. during 1950-54, 12 during 1955j-19595 
19 during 1960-64. . • • 

b) The date, of publication of the lat^^st edition is not given 
in seven textbooks in the sample. Out of the rest, I. book is- 

. 1 . , .j. 

dated 1954 adition? 3 books, I96I5 7 books 1962 5, 6 .books, 1963? 
and 19 books, 1964. 

It is not clear from the information availa.ble whether 

the edition in use is revised or simply a reprint.of! an .older 

• ' . ; ■ ■ ■ ' " .0 • •■■■- 

edition. . ■ - . • . “ ' 

(c) The number of editions. published so far is not mentioned in 
12 textbooks, ..Out of the rest, foui* books are running in the 
first edition, 9 books, in the second, 5 books in .the third, 3- 
books -in the fourth,. .6 books in .the fifth, 2 books in --the -twelfth, 
and "1 each. in the .eleventh and the fourteenth. 

■T.an.piigige of the books . 

. . ,0ut. .of .the,r:43 books in the sample, 36 . .books were origin- 
ally -written in a regional language and- the remaining 7 were- 
written originally in.Bnglsih and translated into the regional 
languages. One book written originally in English has been- 
translated into two and another nnto four regional lan.guages. 

B. GENERi^L ORGMI ZATION OF' THE TEXTBOOK. 

In most of our schools the pattern of teaching is deter- 
mined bv the organization of thetextbook used by the teachers. 
Almost all teachers teach the prescribed textbook and few consult 

f. ?•- -•- • • ■ • '•-■ • ■- ■ ■ • ■ V,, 

the syllabus or the curriculum. Moeover, most syllabuses are 
too brief to clearly in^Ucate the scope of tlie topics. This is 
why the teachers depend enti rely upon the textbook ahduse it 
slavishly. 

All the books in the' sample strir'tly follow a syllabus 

preseri'bed' by.a Bo^rd of S^condarv Edupation/Stage .Govt.//.^^_.^^ 
Education' "’Departmerit/lrniversitv. Ea:dh‘ book’ covers all ‘-the 
topics included in the syllabus it follows.- Only se^en books 
‘in the .s^plehaVe topics which are -riot ih the "syllaBtiS- The • 
ma-ihireason for this seems to be that in;St’ates where 
thord i s more than one course 
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d) Answers to. sums in exercises 81.4^ 

ei Exercises for revision 55*8?^ 

f) Test papers 55<8^ 

g) Answers .to sums in test p?pers 58*1^ 

hi C^estion papers of Boards and Universities 39*656 

i) Discussion in quest ion- answer form 18.7^ 

j) Diagnostic tests lli556 



It is thus clear that most of the books contain some descriptive 

material mainly cons5st5ng of definitions of new terms, solves 

examples illustrating computational skills and problems situations 

and exercises for pracii-ce with tbpir answers* Less than 20 % books 

contain discussion in qjest ion- answer form and diagnostic tests* 

It is, th-=>refore, quite likely that pupils do not get training in 

raising questions and finding out answers to t.hem as they read 

the book and merely' memorize the various constituent elements of 

the content arranged according to. logical sequence* Teachers 

are also not provided with suggestions to test the outcomes of 

instruction and learning as evidenced in the behaviour of the pupil's*' 

Solved examples and practice exercises 

5oi'^d ex^ples and practice exercises are fairly tied- together 

in. the sense that both, are arranged according to levels of difficulty- 

in computation* In some books even the correspondence between the 

solved example and the practice exercises of the same type is 

indicated* This leaves very little initiative to pupils to think 

about the basic, concepts, relationships and principles because. 

* 0 ' 

they can always solve- a set of exercises by substituting the figures 
in the model solution for those given in the solved example* Thus 

the Setting for learning provided in textbooks leaves little scope 
for choice of methods and the manner in which the ans'^ars to sums 
Can be obtained* ' In’ about 25 % books it was reported that solved 
examples do not clarify concepts and so the books are of little 
value for a bright student to study on his own from the book* A 
number of errors were also reported in the exercises, the range 
being from 3 to lOO* 

••• ; 

Revision Sxer c ises 

Nearly 60^ books contain revision exercises which are, in 
most cases, given at the end of a topic or after' all the topics 

have been covered* The sums in these exercises are arranged 
according' / to levels of difficulty. In cases where they are given 
after all the topics have been covered the order of topic is not 

often taken into consideration in listing the sums* ^he purpose of 
revision exercises is not clear? thev only appear to give 
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extra practjcJ in solving typical sums. 

T est papers 

Nearly - 60°^ books contain test papers which are mostly given 
at the end of the book, their ovicus purpose appearing to be prepara* 
tion of pupils for examin’cions • The sums included are selected from the 
point of view of their relative worth for examinations- In nearly 
405o books question papers of a Board oj? university set in previous years 
are also given. These papers provide supplementary practice material 
and a strong motive tb achievement. 

P roblems 

Problems have an important place in the content material 

of a mathematics textbook. In all the books in the sample, problems 

are provided but no book encourages problem-solving as a method of 

learning mathematics. ?ilthouqh there are in exercises exclusive sums 

for computation, in the problems too there is more emphasis on 

computational complexities. By all such exercises for study which go 

‘ by' the name of ’problems^ the books do not encourage the child to 

study the situation. Bach problem is 'an isolated problem in the, sense 

that the situation presented in it differs from the situation, preseneted. 

bv the prec='ding or the succeeding problem with regard to the source 

of the situation or the type of activity involved or both. '.About only 
28^ books in the sampla it was reporte'd that most of the problems in 

them are related to everyday life activities, in another 65^ books only 
a few problems ware reported to be related to life activities. 

In. some cases a fev/ absurdities in the problems were reported® 
Buch absurdities which occur mostly in problems on prices and measure- 
ments of thinas.make them quite unreal for pupils. Then, the answers 
expected of the problems are mostly exact and do not encourage skills of 
approximation or roundlno off. 

Units Q-P Measurement . 

. We have recently switched over to metric system of weights and 
measures and it is expected that pupils will get adequate practice in 
computing with metric units. However, at the higher secondary stage, 
pupils should ^Iso be .acquainted .with measures other than .metric* It was 

ft 

with a view to k, now the practice followed by authors that this question 
was asked* Ij.^ one., c. asp,, there was no response. Out of the remaining 42 
books, three still continue to use British me asures^ only twenty one use 
metric measures ^nd eight-^en use both the measures'. 

. ... .. .. ^ PJQ 
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D. SmS__QF TOTING 

The subject-matter of mathematics is abstract in nature and 
^ .hence, the manner in ^/vhich it has been written has great significance . 
If the '^ook is easy to read and catches the attention of the .pupil the 

i * • 

learning will be greatly facilitated* The. language used should be 
simple and within the comprehension level of average pupil* The idea 
should be- d rectly and clearly expressed and they should follow each 
. , . -.other I'ooioally* Inaccuracies in language often fail to make concepts 

clear* •' Another aspect of language in mathematics books is the 
. languaae of mathematics itself, i*e. its symbols, signs and terms* 
Technical terms should be properly explained arid should also be 
repeated severe times in different se.ttings. 

In 60'^ books in the sample the language was reported to be 
within the comprehension level of an average student* In another 36.^ 
books it was not always so* In the absence of any wordcount or 
vocabulary study, it is .difficult to e xactly determine the suitability 
of the language* 

The most commonly used methods for explaining the concepts as 
reported arei 

: i) Descriptive - direct narration 

**i .. 

3i)SoIved examples rind , . ’ • 

iii)Sums* 

Assumino that each concept is a generalization, it is clear that books 
do not provide opportunity to the pupils to explore the thought element? 

in the definitions or concepts. Howe.ver, in 85?^ books the concepts 
were reported to have been cleaiiy and definitely explained* The 
responses to question, ^ Are' th'= principles involved in a topic 
• ■ discussed in all possible manipulative forms’, are evenly balanced* 

H* PICTORIAL AND* lAPHIC ILLUSTRATIOMF 
Pictorial and graphic illustrations constitute the main aids in 
in textbooks* They provide scope to cultivate the power of visualizing 
the number and spatial relationships and to develop skills in represent- 
ing data symbolically* Good illustrations - stimulate thought and 
imagination* All this is possible only if the illustrations are 

» t 

accurately drawn and are sufficiently attractive to stimulate children* 
case five books out of the’ 43 books in the sample, no information 
was given in this regard* On the rest, the illustrations 
wer« reported adoqu^te in 67 % of the books and inadequate in 33^* 
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In ne^irly 909^ books the illustrations were reported to be accurate.' 

The following are some of the wasy in which, 3n teachers* opinion,’ 
the illustrations contribute to the understanding of the subject. 

• y 

a) They serve as visual aid 

b) They make the comprehension of problems easier 

c) They explain how concepts are related to rea-life situ-^tions 

d) Thpy hold the attention of dull students as well 

e) Thev help in the under standiriU of principles and relationships 
between concepts and processes. 

Illustrations were reported to be of special significance in 
topics such as Time & Work, Time & Distance, Graphs and in Geometry* 

F. Objectives ' 

It is imperative that before begining to write a book the author 

should keep some objectives which he desires to achieve through it. The 

objectives indicate .the knowledge he desires to impart, his views on the 

child and how learning takes place', and should govern his presentation* 

60^ books in the Sample were reported to have given the 

objectives in the preface* In 20% of these books no response was given 
» • 

to the question, ’Does th« treatment of the subject in the book help 

the achievement of the objectives stated in the preface?* * In 29% 

books the tr'^atment helps in the achievement* of the objectives, in 41% 

only partly, and 10“^ not at all* 

In nearly 80^ books, it was reported, that th^ treatment o-^ the 
book helps ir the. achievement of the objectives given in the syllabus'* 
Mowever, only 35^ books were reported to help in th'= achievement of the 
objectives of teaching mathematics and 60% books were reported to do so 

partly® 



G. Miscellaneous ' . 

as this section had three open-ended question, .the answers c id 
not have a common pattern* The response to the qu'^stion^ Are the 

textbooks of the same author used in different grades of your school 
are evenly balanced* In 14 cases the books of th^ same author(s) 
were used only in Secondary classes, i.e., VIII, IX, X or XI* 

In five cases the books of. the s^e author were used in lower classes 

V, •’VI, .VII or VIII as well. In'only one case (where the'books are 
# * 
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n^ition^lised) th^ samp series was used in all classes. In one case 
where; the names of the author is not given, books of the same publisher 

4 * 

were reported' to' be in used in other grades at the vSecondary level.. 

In most of tha cases no definite response was given 
to- the qu -stnohs How is the continuity maintained from orade to 
grade? There are only three opinions worth noting, but since these 
have been given by a -few teachers only, they may not be accepted 
. as- ri general response- These are* Continuity from grade to grade 
is maintained by ‘ ' • • 

following the syllabus strictly from grade to grade 

arranging the problems from simple to di-^ficult - » simpl-^ 

problems in lower grades and difficult in higher , 

providing for revision exercises in each grade. 

In answering the second question* * Which of .the 
following things would you like to include in the present' book?*, 
the teachers were allowed to indicate more than one choice. Their 
responses when taken together indicate the following order among 
the items suggested. 





Item 


NO. of resbohses 


a) 


Pr*^tical problems from 






life sHjjations 


3? 


b) 


Topicwise tests 


30 


= ) 


Concept-wise practice items 


24 


d) 


More sums for drilling 


20 


e) 


Chapter- wise summary giving 
terms and principles involved 


19 


f) 


Term te&t papers 


18 


g) 


' ' Mathematical tables 


1 * 

13 

i. j. 


h) 


Others* 






i* -Objective- type t^st 


5 




ii* -Boafici^university papers 


1 




iii. ’ Diagnostic tests 


1 




iv. Revision exercises 


1 




V. Model test 


1 



In the Ihst item of the questlbrnialre j the teachers 
were asked to give their considered opinion regarding the hook 

V r . ■ 

in a few paiagrapi-'S » Most of the responses to this question 
were very sketchy ancl brief and consisted of some rating of 
the book In general tarms and comments upon a few things that 
the book ’should or should not include, A summary of the 



responses gj;ving what tho teachers liked (A) and disliked 
(B) in the books is presented here category-wise,- (The figure 
inside brackets indicate the number olT responses) • 

• penerai t&fi Molg< 

■ 1)„ S'altaW.a and useful (10) 

• • , •* * * 

il) Satisfactory (6) 

.ill) tolerable (5) , . 

d.v) . best bo>^iL in the , . 

•* • State " ■ (4) ■■ ■ • ■ 






v> 



popii3.ar among teachers 
and paplis ' (2) 



vil) 

vlii) 

lx) 



s elf r-£uf fi ci ent 
easy and simple 



( 1 ) 

CD 



■ tin^.at I s fa ct ory t o 
develop na thomati ca 1 
•aspects (3) 



■'needs review in the 
light of modorn 
‘methods of teaching (1) 



x) .,,not according to! 
' syllabus 

’ 4 

1) No print .fing errors (2) 

11) Correct answers (1) 



111) Few printing 
errors 



CD 



CD 



I 

1) “Crnsatis factory quality 
of paper (3) 

ii) A vast number of . . 
printing errors " (1) 

ill) Higher price ’ (2) 

Iv) Wrong abbreviations 
for units (1) 



Sub.iect mat ter 

A 



B 



1) Exercises graded 



( 6 ) 



1) Exercises not graded 



(4) 



il)Interesting explanations (4) il) -nsufficlent number 

of sums for practlce(l)- 

liDMatter suited to average 



students 

lv)Sufficlent solved 
examples 



(4) ill) Content from ■. 

Arithmetic Algebra 
and Geometry should 
be Integrated 



( 2 ) 



Style of writing 

iH.ooaCiii— » 

. 4 . 

I) Explanations clear 

II) Special methods 
used by autBcors 

Objectives 

Av 

Nil 



iv) No thought -provoking 
problems 



B 



Cl) 

( 1 ) 



( 1 ) 

CD 



Nil 



B 



1) Does not provide for applications (2) 

.• Cl) 



li) Does not orovide-. for 
mathematical skills 



In giving their overall opinion about the books 
teachers have also Indicated wha'c in their opinion the book should 
or should not include* In some cases teachers have repeated the 



same things that they had suggested in answer to former questions . 



Their responses are listed here* ' ’ , . 

1 . To be included in the book. 

1) Sums from practical life situations (7) 

11) Test items (6) 

111) Revision exercises C4) 

iv) Pictorial or graphic illustrations (3) 

v) Use of algebraic methods in solving 

problems (2) 

vi) New units of measure (2) 

viDMore solved examples (2) 



vlll)- Correlation with other subjects (1) 

ix) Oral and mental work (1) 

x) Material from history of Mathematics (1) 

i xl)Objectives of teaching (1) 

f 

i * fc 

I xlDAnalysis of problems (1) 

I xlii) Answers to problems. (1) 

xlv) • Question papers ‘ (1) 

2. To excluded from the book: 

i) Lengthy descriptions (1) 

. ; li) Lengthy exercises (1) 

. • * 

ill) Decimals (1) • 

" • Iv) H.C.F. and L.C.M. ' ’ (1) 

v) Four simple rules , (1) 

vl) Some unnecessary formula • . (1) 

• • * 

S' ^ 

#• • 

• 'T 

K i * ’ * j , 

* 






I I * 



; J • ^ 
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O 

ERLC 
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AP^MDIXl 



State ^wlse list of 4^ books analysed by dl;[*ferent teach^Tg, 
Uttar Pradesh >• ; • ■ ‘ ‘ 

1. High School Geometry by Puttu Lai and Anmolalc Bam, 

Ra.iaathan 

1* Elementary Mathematics by Lakshml-Uarain. 

2 « Nutan Anlvarya' Gahlt by Dandla and 3 .V .ffethiir (1959 edition) 

4 • Naveen Anivarye Ganit by D ,P .Ifeushllc .... 

5 • Secondary compulsory Matheragtics by Dr J[lay and H ,S jSharma *. 

6 • Nutan Anlv^rya Ganit by T ,K J)anla and B ,V ,Mathur(l962 edition) • 

7 • Nutan Anivsrya Ganit by T ,KJ)anid and B .V ,MathurCl962 edition) . 

8. Madhyamlk Ganit by J.P.Paneya 

Q. Adhunik Secondary Mathematics by B.P.Jhanyar. 

mBJL 

* 

1. Naveen Ankganlt by K.K.Prasad and S JD.Girl. 

• ■ T / 

1. Nutan Beej ganit by O.P.^ai Bh .Ch .Bhatt ^and V.L./^tanl. 

2. Arvachln Bhumlti by D J)esal and G J) .Parlldi . . 

3. Ankganlt by NJW,Shah and I:.P,Valdya. 

4. Saral Madhyamlk Bhumlti (St .VIII and IX) by N.M^hah and ' 

R .M .Desal , 

6. Saral Madhyamlk Bhumlti (St and XI) by NJ^^hah and R.M. 
Desal. 

6. AdLunlk Bee j ganit (book 2)by D ,C .Pavate and LJEUDesai. • 

7 . SJi-al Madhyamlk Beejganit by N .Desal . 

8 . ?^ 9 elganlt Pravesh . (Pf JII) by N .M .Shah and C M Desal . 

4ndhra Pradeeb. ■ . 

1 • Saral Ganltham .by. M.K.Raghavacharyulu 

1 . Naveen Ganltham by R .S .Ram Chandra lyyer • 

2. Pothu Ganltham by M.Raja lyar . 

te,9X^. 

1 . Madhyamlk Samanya Ganit by G .V Darabal and V .V .Gadad 

2. Jeevantha Ganit by N Damu and R.Lata Alyanagar 
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Kerala ■■ ■ 

1, General Mathematics (IX standard) (Govt .of Kerala Publication) ♦ 
2 . General Mathematics (X .staiidard) (Govt .of Kerala Publication) • 
West' B'engal . • .... 

1. Core Ganlt by Keshab Ch .Kag , ? .. V . ^ ^ 

2. MadhyaMk 'Abashyih: Ganitiby Chara Gh.Chakravarti-. 

Assam 



1 . ITcha Madhyamik Saral Beejganit . Pt .II by H ;K .Bhattacharya 
, '2'. Arithmetic by R .K.Charkavartl . " 

•5 . . Sahai Beeiganit by K.P.Basu 
■ Punnab 

1. Ganit Ki Raveen Pustak (The controller of printing and 

stationery, Punjab, Chandigarh) . 

University... Matriculation ./Ixdthketic... .. 

Jammu aod Kashmir 

'1 • Elementary Mathematics by Raj Kumar .' • ' 

2 . ■ Elementary Mathematics (Core) by Raj Kumar..; . 

Madhva' Pradesh 

1» ■ Raveen Samanya "Vigyan Avam Ganit' (Bag 2) by B .P. 

S riva staya , .D .C ,Ma 11a ya and L .C Jain 



2 

I 

3 



Raveen Trikonmiti by R.S ♦Gupta 

Sara swat i Ankganit (Pt .1) by P^S.Ifepoor, 



.. 4 . Purva Madhyamik Ankganit by D ♦V '.Sa pre 
Orissa . - 



1, Prabeshlka Bee j ganit Sppan by M*R ,A11,M .K Ali And P*Das . 

2, Madhyamik Rut an Parimiti by K«C,Mahanty and K,Maha ’Patra.. . 

3, l^adhyamlk Baral Jsramiti by R .R J<r.*^hanty,M .Randa 

4 . Prabeshika Saral Jyamiti by Narain Patl and Rand KLshore 
Rath . ^ Ll' 







•• r* <■ [ •* /*f , 

c 

ERIC 




• 







f cf ; 











# 




IS 



f 



APPEND 17- 2 

r> iiestiohnaire for the Analys i s of Textbooks ln_ Elementa r y 
Mathematics . 

“ A . General Information . •, 



1) Title of the hook 

2) Class for which it is meant. 



3 . Author * s ( s * ) 
name(s) 



!•_ 

11 



ill., 
iv . 



4) 



(a) Number of pages 



Author 's (s » ). ' Publisher * s name * 

aualifi cat ions , . and address , 



„(b)size of tile 
page (in cms ) 






(c) price. 



- ^ - - -6> " Quality of naner 





(a)\7hite paper which is not likely to weaij-; 
out easily. . 




(b) White paper which is likely to w'ear 
out easily. 

(c) Yellowish paper which is not likely 

to wear out easily • 

(d) Yellows Ish paper which, is likely to .. i 

wear out easily 

(e) -Any other, please mention' 



6) Have you come acrpss any pr^intlng errors? Yes/No 

7) Please^^give. an approximate .number of, 

printittg'errofs ■■ ■■ 

/■■.53);.Dat.e of lJubHca.ta;^ first' ^ 

editlori 
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9) Date of publication' of. the last edition 

10 ) Number of editions published 77 — 

11 ) language'in which the book was ’ ! 7 . •• • 

orlg,inally written . ' “ 

12) Name- of- the languages in which the 

book is translated ' - 

131 Whether approved or recommended 

by -Some .educational authority Yes/No 

14) ;If yeS jplease give the name * ■ '' “ 

of that authority 

'773^ 

Qenerai O’rganlsa-tionof the textbooks •- 

1 ) ^ Does the book rela.t’e specifically to 

syllabus? , ‘ • . Yes/No 

If. ..yes , to which s.yllabus does it • . 

2) codfbrm?- • 

2) Are all the topics in the syllabus 

Covered in the textbook? Yes/No 

If notp please mention the topic 
not covered in the textbook? 



3) Are there topics discussed. In the 

book which ..are not in the syllabus ' Yes/No 

c. ' 



:If ,yes.^ please mention-. these topics 



4) 



• -I ■ __ 

Are you satisfied with the sequence. 

of the topics given in the book? Yes/No 

t i ■' . \ 

If. not 5 what sequences would. you suggest? 
Arithmetic -- 



' Alg'ebra. 



Geometry • 



6 ) ' Do you have separate books for the 

. ..different branches (e .g iAfiihmetic^.agebra .Geometry) Yes/No 
of the sub^ectT 

If not, are these branches dealt in separate 
sections of the same books? 



Yes/No 



o 

ERIC 



- 2D - 



If notj is -the appraoch to the subject Yes/No 

(Slementary Me.thema tics/ General Mathematics) 
ah integrated one? 



• 4 ^ 9*9 

C .Subject matter 



1) Please tick mark the- following that are included in 
the present textbook i. 

a) Description in narrative form 

b) Discussion in auestion answer form 

c) Illustrative solved examples 

d) practice exercises 

e) Exercises -for revision . 

f) Te:rt papers 

g) .^aestion papers, .of Boards and Universities 

h) Answers to- the sums in exercises 

i) Answers to the sums in' question papers 

j) Diagnostic texts 

2) Does the book contain solved examples? Yes/No 

If yes, do these clarify the concepts? Yes/No 

3) Can a bright student study the subject 
on his own? - . 

/ * / ' * ■ * ' . • , . 

4) Do the sums in Exercises provide for 
Individual differences in abilities? 



Yes/N6 



£ 



-7 - a) 

7 - b). 



les . 

. ..To xome extent 



£ 



J.c), ,Nb:.v 






5) 

6 ) 



• ■ * ^9 

Does the book contain exercises for revisibn? Yes/No 

If SO* at what place are these exercises for 
revision given in the book? 

f • . * ** * 

/ / a) At the end of each chapter ■ : 

I ? ■ • b )■. At the end of. each, topic • 

* I ■ ■ ‘ , • 

y~ y c) After all the topics are covered 
d) Any other ^ please- specify.' • 






1 
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7) Does the book contain any question papers (question-' 
papers of Boards or Universities only)? , * Yes/No 



8) Does the book contain any test papers? Yes /No 

9) If so, at what place are these test papers 

given in the book? . ’ 

/ ■ ~ 7 a) At the end of each chapter 



/ / b) At the end of each topic 

L •/ c) After all the topics are .cpiyered • 

.. d) Any other, please specif y 

10) Are answers to all the exercises given? . Yes/No 

11) Does the book contain problems from day to 
day real, life situation? 



£ZZ7 a) Yes, quite a number of them. 



• b) Yes a few, 



c) No. • ' ■ 

« 

12) Have you found any absurdity .regarding problems? 

5'lease Illustrate. • 

13) Have you come across a large npmber of errors in 

exercises? (Please mention about the errors in • • 
respect of the subject matter only). Yes/No. 

Give an approximate number Of errors you have ‘ ' 
come across 



14) Are the sub -topics (within, a topic )developed‘ • 

in..a sequeutial order? • ;Yes/^To ’ 

15) Are the-sums in *Uxercises/grades from ‘simple • 

to comples ’ • Yes/No 

16) Are there suggestions given- for i-;- : ' 

experimental work? ’ '“-^Tes/No 

17) Are there any' unnecessary lengthy calculations 

required for solving the sums? . 

du a)' Yes, for many sums. 

£ZZ7 b)' Yes, for a few sums 



L / c) No 



18). I'Jhich units of irieasurement are used in the discussion and the 
• sums? 

/ ‘ 1 a), British • 

« ' « ■ * 

IZD b) l^etrlc 

/- / c) Both 

D .-^tvle of writing 

1)' Is the language used within the comprehension level 
of an average 'student? • • 



L 


—J 

\ ^ 


. a) Yes. ... • ‘ • 

* • ' * 




Z7 

* 


b) Yes, barring a few exceptions * - •' 

, f*** ‘ 

c) No . 


2. 

J-. 


~1 


i ‘ 

What are the methods used for explaining the concepts? 
a) .Discussion-posing a question and then answering" 

«• • > r «U 

• • » 


Cl 


C 


b) Description-direct narration 

• #- 


d 


7 ... 


• 

■o) Solved examples-by giving practical escamples 


Cl 




.'d-i- ‘ ■ . 

, ^ * , * • > 


CUT 


/ * 

e) Any other, pleasementidn 



(Check one or .more alternatives as applicable in your case) 



B . A.re the new:.jterms in a topic defined in a .cloar 
. . . andro3:act“ manner? . . . , . Xes/No 

4. Are- ‘the.: concepts in a tonic explained "in a 

clear and definite manner? Yes/No ' 

•• • • • J, ^ * 

5 . Are the principles involved in a topic 

discussed in all possible manipulative forms? Yes/No 

B . Pictorial or graphic illustrations 

1. Are the pictorial and graphic lllustrationa adequate 
ZHZZ7 * a) Morb^ than' required' 

f=m b) Adequate 



/ c) Inadequate 
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« . « . k 

2) Are the pictorial and graphic illustrations accurate? Yes/Tfo 

3) How do the pictorial and graphic illustrations 
contribute to the understanding of the subject?. 

F • Ob.lectives 

1) Are the objectives of writing the book 

stated in the preface? Yes/No 

2) Does thef treatment of the -subject' ip; the 
book help the achievement of the objectives 
stated in the XJreface? 



r 


„7 


a) Yes 


L' 


Z7 


b) To some extent 


L. 


-7 


c) 



3) Are the objectives specified in the. syDlabiis achieved 

in^ the., treatment of - the sub j ect in the book? 







a) 


’ Yes 
" •** 


L. 


/ 


b) 


To some extent 






c) 


No 



G • Miscellaneous 

1. Are the textbooks of the same author (s) used 

In different grades of your school? Yes/No 

In what grades are these books used? 

(please mention) .. ___ 



If so, please state how the continuity of the 
topics covered is maintained from grade to grade - 
In all the bp.oki$ • • 



2) IVhlch of the following things would you 
like to inplude in th-e- present’ textbook? • ‘ 

a) Practical problems from day to day life situation 

b) Mathem«^tical tables 

c) Topic-wise tests 

d) Term test papers 



e) Chapter wise summary giving terms and 
principals Involved . 

f) Concept -wise practice items 

g) More sums for drilling 

h) Any other, please mention* 



Please give your considered opinion regarding 
the book in a few paragraphs • 



APPiLOTX 3 



a) of books analysed for sources of problems 

1, Secondary Anlvarya Ganit by Hay and Sharma , 

2. Navin Anlvarya Ganit by D.P.I^ushlk. 

3 . Navin Saral Ganit by Anand Sx^arup Sinha , 

4 . Anlvarya Ganit by Dr .Mahesh and others . 

5. Saral High School Ankganit by Ray and Sharma 

6 • Subodh Madhyamik Ganit by Dandia and Sindhavi 

7 . Uttar Pradesh High School Ankganit by Tej Ham and Pitambar 

Lai • . 

8. Saral Anlvarya Ganit by Goyal and Gupta, 

9, Paranbhik Ganit by Ram Sahai Verma &Ishwar Lai Verma 
10 • Subodh Ankganit by Ram Shanker . 

11, Ganit Ratnakar by Chaturvedl,Sharma &Agarwal, 

12 , Wutan Higher Secondary Ganit by Dandia and Mathur , . 

13, High School A,nkganit by R,V, Sharma 

14 • New Light A.rithmetlc by iGapoor and Gupta 

15 , Golden Arithmetic by Saxena and Garg . 

16 , Saral School Ankganit by F,C JRastogi . 

17 • Ankganit by J *C ,Chakravartl , 

18 • Navln Ganit by Sankhyadhar and Bhadauria 

19, Navin A-nivarya Ankganit by Ramakant Chaturvedi &0thers , 

20. Navin Samanya Vigyan Avam Ganit by S ,P ,Srlvastava ^Others , 

21 , Navin Ganit by Desh Raj Jain & Ram Lai Gupta 

22 . New Rra Arithmetic by Vishva Nath and T ,C ,Gupta 

23* Sawhney's Higher A*rithmetlcs by R,C,Sharraa and I,S,Khosla, 
24. Madhyamik Ganit by J ,P ,Pandeya., 

25 . Saral High School Bee j ganit by Ray and Sharma . 

26 * Adhunik Bee j ganit by Bhadra Gupta , 

27 . Ankganit Darpan by J .P.Rastogi . 

28, Uchatar Madhyamik Beejganit by Inamdar . 
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INTRODaOTION-' 

0 

This br.ief report is s^n analysis of a. Uinited survey 
of 30 schools selected fiem four Sbates, viz. Bihar, Gujarat, 

Jfysore l&ndi^^Punjab, and the Union Territoiy of Delhi, lihe 
purpose of this s^Sudy^’as to know as many as possible of 
current teaching-leartiing practices followed by teachers 
and students in the study of Blementary Matheraatios (the 
minimum compulsory course). This was considered to be an 
essential pre-requisite to the actual development of the • 
currioulum fcr general l^fethematics as proposed in the project. 

Schools in individual. Sta-^s and the Union Territory 
were .so selected as to cover urban and rural schools and a 
fair distribution of boys^ and girls* schools. Care was 

• * 

>• 

(vLso taken to include Doth Govei*nment and non-*govemment 

schools* As no comparative analysis was intended, this selec- 

.■ of. schools was not based* on any sampling techniques# In this 

coverage five languages (used* as medium of instiiuciibn), viz# 

■ Hindi, Gujarati, Kannada, i?unjabi and English were involved# 

This necessitated seeking cooperation from persons from outside ’ 

.the project staff. In order to avoid individual biases to the 

extent possible the cooperating investigators were oriented tf» 

« , 
the tools employed and one member of the project staff was 

aqsobiated .with eveiy cooperating investigator# 

For each school one class (or section) was taken up 

but in .three cases two olast’es we]?e also obse 3 ?ved#* Ihus, 

vdiereas the number of schools visited was 39 (Appendix I) 

the number -of classes observed was 42# . ■ 

Ohols 

The tools uaod for this study were ‘‘ ! 

1) A questionnedre for students 

il) Observation of classroom teaching 

ill) Interview with teachers . ■ ,* 

■ , • / 



! 



‘ % I — ! 2 / 

* • • ^ 0 * 

•< , • 

♦I • ‘ • • ^ . 

• *^*.1. * \ * f ' •» . • 

' ' •' ‘ “ i"^) piiiterv:iLew with students in groups* 

* • • • 

list of points for study of students • class and 
, home.rwork note-books ('a sample of ten note-books 

• • of* each type for each class). ,• 
vi.) General information blanl:. 

Development and Description of the tool.g 

This first draft of the questionnaire for students 

• § 

was prepared in Gujarati and tried on about 100 students 
in Gujarat. After the tr^'^out a modified .version was 
prepared in English and translated into Hindi. This was 
further modified after using it in tvjo 'schools in mhar, 
though ' the structure or basic questions of the original 

' ^ -r 

was' not changed in any waj'-. This version was used' for the 
' whole study and Gujarati and Karonada versions Were also 
prepared on the basis of this final form. A large majority 
of the questions had a number of responses listed along 
with and every respondent was required to mark one of the 

• M * 

responses, that applied to him# A few cases of non-compliance 
of instructions were, however, 'rbserved. In “addition, there 
were a number of 'open-ended questions, too* !Hieae. questions 
; were kept open-ended purposely because pre-listed responses 
werS’^ikely to vitiate results otherwise esqpected* For 
oxanple, a question, like *Uith what purpose in view do you 
study Elementary tfe.thematios?» would not elicit a correct 
response if the same were listed in the questionnafre, for 
them the students ‘would select the socially best accepted 
response* r.Ihe respondents, at times, did neod doigs help to 
understand the implications of some questions her© or there* 
The investigators were given clear instructions on how far 
they could go by way of eajplaining the questions and at the 
same time avoiding anj»’ suggestions. ■ 
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Hie respondents ijere questioned on a number of activi- 
ties connected with the study of Mhthematicsl ( Questionnaire j 
iippendiiJt II), To clarify the instructions the investigators 
ifiere asked to read out the Instructions to the students and 
S3cplain them* One practice item was also to bo done under the 
supervision of the investigator so as to ensure understanding 
and proper compliance^ Ihis was useful for establishing a 
healthy rempart between the investigator and the respondents 
and the strain of sitting of sitting for about throe hours 
was riot very heavy. 

In order to know the teaching techniques followed by 
dif*erent teachers the investigators were required to sit in 
a class for a full period and record every activity of the 
teacher and the students in time periods of 3 minutes* This 
was expected to be a faithful record of what was done in the 
class, free of any personal bias of the investigator* This 
record was later analysed on a five-point scale over seven 
important elements of a lesson. (Appendix III), These items 
were first listed and then sent to 15 Mathematics teachers 
for comments. Items selected fiaaUy were put on a five-point 
scale for the rating of every teacher* 

Ihe schools had information in advance regarding the 
visit of the research staff. They had been advised not to 
take the visit as a formal activity but to conduct the school 
programme so as to present the actual position in its day-to- 
day settings. In majority cf the case’s investigators felt 
that not much formality was observed* 

But seeing a teacher in one period Is not likely to 
give complete picture of hie work* Ihia handicap was 
thou^t to be compensated throu^ an interview with the 
teacher* Care was tolcen that interview with the teacher 
never preceded classroom observation* This restriction 
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had to be imposed because some of the questions in the. inter- 
view. Were likely to c'^ution. the teacher regarding his teaching 
■' techniques and could have acted as a suggestion to be formal* 

■ ■ The teacher *s interview was not a complete.ly structured one. 

The investigator had the purposes of teacher’s interview with 
‘•‘' him 'and also the gui.ding points for the interview (Appendix: 

TV). To that ^extent the .interview could be termed as struc- 
tured* But at points the investigator had to get information 
■through oblique references to points where some camouflaging 
was s'uspected. This probing was not only permitted but was 
encouraged also.* At the end, the investigator wou].d ask the 
teacher if* he had any comments to make. These -were also recorded 
Throughout this conversation the investigator was assisted by a 
recorder who recorded almost verbatim the questions and replies 
to them for analysis at a later dateo 

As it was quite likely for some teachers to present a 
■very bri^t picture of themselves, it was considered to be 
•• helpful to have a cross section of the student group and their 
narration of the teaching method. For this purpose was intro- 
duced another tool. - Students ’ Group Interview* 

The selection of students for this group interview 
was first tried on a random-sampling technique. Every 
student had a serial number corresponding to him in the 
attendance register^ Us.ing a table of .random numbers ei^t 
students were sampled out for the purpose of interview. A 
.(rdi’i’^’ic'ulty observed in this teclinique was that at times 
'■■not much of an information could be obtained from students 
so . selected. , ,^en it was tried and one or two students 
responding quickly to the questionnaire were included in 
the group. In co-educational classes at least tiro girl 



stuclen.tfS- were' Included. After talking to these .students 
about the purpose of the visit and the project the invest i- 
gatpr would them to narrate in as detailed a form.^s 
possible, the progress of the last lesson, in Arithmetic 
if. the lesson observed was in Arithmetic. As a demonstration 
the investigator would narrate the day’s lesson for about 
two er three minutes so as to give them an idea of the nairation 
The need for a factual narration was impressed! .u^on them. The 
investigator, at intervals, had to intervene to keep the narra- 
tl<»»n. continuous and relevant. If any significant ^int.was 
•found missing, after students* narration the investigator 
asked questions to elicit further information. 

Similar narrations for last lessens in' i^gebra, 

Geometry and other branches were asked for. The recency 
of. the last lesson was an important factor affecting the 
completeness of the narration. Throu^out the 'group inter- 
view a recorder recorded the conversation between' the 
investigator and the group. Here, agalh, the general 
purposes. (Appendix V) of the group interview were to be , 
kept in mind by the investigator* Otherwise, the interview 
would have been a narration by the students intermittently 
interrupted, by the investigator’s probing questions*. In the 
end the students- also were asked to comment on Mathematics. 
B(^cjation. This technique of' ^up interview involved an 
inherent .j^lfficuLty of students eulogizing a teacher 
otherwise feared. At .times, if a student came out with 

some information vMch' the others resented, they would 
* * * . 

throw hints to him not -to do so* 
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Although teacher’s interview and students’ group 

interview helped in getting a-good de^ of information 

• on the teaching techniques and some on written work, it 

was, found that more reliable sources of information on the 

latter, could be home-work and class-work note-booksl 

Tejn note-bObks of each type vrere collected and studied 

for regularity of assignments and checking, quality of • 

. ' *• 

checking, homogeneity or otherwise of assignments, etc* 

¥ 

^ These points are appended in Appen^x VI* All the informa- 
tion collected through the above tools concerned only one 

f * 

class or sectioh, and the teacher vdio taught it* But some 
knowledge of the student strength and those offering mathe- 
.matics,' along with the results in the final examination ‘ could 
help to see the class from a broader perspective* For this 
purpose ; information was collected in a simple, form (Appendix 

Timing of the Study A 

Pleld work for this part of the. project' started in 

February 1964 liien the draft questionnaire .-in Gujarati was 

administered to about 100 students in Gujarat. ' This was 

preliminary work and the responses given by the students 

though used, for modifying the questionnaire are 'not included 

•in the final analysis* Schools in Bihar (seven in all) wei^e 

studied in ^rch 1964* The academic session there starts in 

January and the students had by then gone throU^ about two 

, months of schooling. In Delhi two schools (three* classes) 

* * 

were visited in March 1964 and the remaining' six in September* 

^Eight schools from Punjab were stiidied in .May- June 1964 and 
Gujarat and wy^sore (eight schools in each of the two States) 
were covered in July 1964 
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These timings also affected the study in certain ways. 

In one instance the year’s course had been completed and 
revision work was being done. In another case the class 
visited was meeting the. teacher for the first time. In 
another (a small school in a mofassil town) the regular ■ 
mathematics teacher had gone to attend the Simmer Institute 
for Mathematics teachors. In still another (a rural school) 
the teacher had joined a ireek earlier and before that there 
was no teacher vho could teach Mathematics# i\ll these factors 
contributed in their own way* Ihe earlier days of an academic 
session caused certain difficulties of student groupings, staff 
appointments, etc. 

Coming to an individual school it took tne project staff 
about four hours to complete the whole work for one group. Dis- 
tribution of time for one group is as under! 



Tool 

1* ’ Classroom observation 

2. Questionnaire 

3. Teacher’s interview 

4. Students ’ group interview 

5* Class and home-work 

note-books 

i 

6, General information 



Time taken 

SO mts. to 50 rats, 
(ddpending on the duration 
of the period) 

50 mts. to 75 mts. 

so mts. to 45 rate. 

SO rats, to 60 mts. • 

about SO mts. 

about SO mts. 



Thou^ this was the time taken for individual items 
the total time to bo spent in schools came to about four 
and a half hours and in individual cases to about six hours. 



Teacher ~ Qualificatidn and Experience 



The teacher occupies the central place in classroom 
teaching, for the controls and guides all the learning 
eiJTperiences. Mich of the effectiveness of the teaching- 
learning situation depends upon the professional prepared- 
ness and interest of the teacher. Many important aspects of 

% 

teacher preparedness and personality make, up hi-s quality of 

teaching. With this in view an attempt was made to know from 

, \ * 

teachers- their qualifications, experience, their likes < r dis- 
likes for subject, etc. The information obtained in interviews 

I 

with teachers in various states ia presented here. 



State 


•No. of 
^teachers 
*inter- 
*viewed 

f 


1 Qualifications 


j Experi- 
J ence in 
Jle aching 
Jin (years) 


'Quali- 
'fi cation 

'in Maths 
1 

1 


f 

* Remarks 

. ' 

t 

1 




iSub- * Educow 'No. of 
fject ' tion ' tea- 

1 ’ Training' chers 


Bihar 


8 


M.Sc. Dip. 

(Chem) Edu. 
M. Sc. 

(Hiy. ).. .. 


1 

1 


15 

Nil 


B.Sc. 

B.Sc. 


2 teachers 
did not like 
to teach Math 
but were 
forced to 






« 

Ba/B.Sc. Dip. 


2 


15,22 


% 

BVb.Sc. 


teach it. 
11 teacher 


« * 

i 


• 


B//B.SC. Edu. 


2 


5,11 


bVb.Sc. 


was not 
interested 
in teaching 
at all. . 


« 




BA S.T.C. 

1 


1 


2S ■ “ 


BA 


1 

Others 
were silent 


‘ ' 


Inter Arts i yr. 

Trg. 


1 


26 Inter 


on the issue. 



Gujarat 


8 " 


B.Sc. 

B.So. 


B.Ed. 

S.T.O, 


2 

2 


9,7,10,12 


B.Sc. 


t teachers 
indicated 
preference 
to teacliing 
Maths. 




* 


B.So. 

B.So. 


LL.B. 


1 

3 


18 

Nil, 5,5 


Inter 
Inter, 
B. So. 


Others were 
silent on 
the issue 



"• s 9 * 



State ‘No* of Qg^lfi cations ^ *E:?^erience 'Qaalifi-* ‘ 

^teachefs *Sub- * Efluco- * No *of ‘in Teaching* cation ‘ Remarks 
y.nter- *ject • ticn - » tea— *in(y’ears) *in Maths. ’ 



Viewed 


* 'Training *chers ' 


1 t ; 


Mysore 8 


B.Sc. Bi£d<j 


7 1,3,3,10, 


B.Sc. 7 teachors 


•• * 


• 


15,15,18 


gave preference 
to teaching 




RSc. B.Ed. 
(Hons) 


1 18 


maths. One gave 
his 'j.r rcnou 
to teaching 
chemistry 



Punjab 


10 


M.A. B.T. 


1 


11 Inter 


One of the 




• 


M.A. 


1 ■ 


' 1 B.A. 


teachers was 


. 








■ 


in a leave 
arrangement* 






B.A. B.T. 


6 


57,11,24, Inter 


All the 










2j-,10,nil B.A. 


teachers 




• 


B.Sc. 


1 


Nil High School 
B.A. , 

B.A.,B.A., 

B«Sc. 


questioned 
gave their 
preference 
to teaching 
Mathematics. 



Delhi 9 ' M.'Sc.' B.T*. 


1 


6 


M*Sc* 


Not at all 


MA/M.Sc. 


4 


2,9,7,51' 


'M.A. 


the classes 








observed were 


* 




■ 


. 


elementary 


B.A./B.SC* B.T, 

fi 






*• 


Maths* "Classes. 
This might have 
affected the 
qualifications* 


4 


6,9,19, 

4 . 


B.A. 


ill bu^ one 
were interested 
in teaching 
Mathematics* 





The wide variety in the qualification of teachers and 
their experience a is evident from, the above table* Delhi 
and ]y(ysore have teachers of the same qualifioations in 
.subject and nearly all teachers are trained. .The picture, 
is not so- enoouragijfig in the other- states 'where most teachers 

* * V 

are either undergraduates or untrained* Presuming that 
adequate knowledge of the subject is prerequisite to self- 

• t • • 

confidence of the teacher'i the indifference* to the teaching 







of Mathematics of the most of the teachers in States, other 
'than Mjrsore and Delhi, is quite understandable* 

Jtoother factor which relates to teacher competence is 
hi S' -awareness to the objectives of teaching matheratics* The 
selection of method and learning experiences very much depend 
upon the objectives that the teacher accepts for teach5.ng ilia 
subject. It was therefore thought desirable to question 
teachers as to what according to them would be the objectives 
of teaching mathematics. The teachers were free to mention 
■ as many objectives as they thought necessary, MDst of the 
teachers were found to ’be quite indifferent towards the issue 
and wore naturally not clear about the objecti'ves# 

The list of objectives mentioned by the teachers and the 
frequency indicating the number of teachers who mentioned them 



is given belows 

Frequency 

1, Knowledge 17 

2# !IMnklng power and/or reasoning 13 

3. Use in daily life and hi^er studies 8 

4* Application of knowledge 7 

S. De'velopraent of skills 7 

6 1 Ac curacy/ exac tne s e/ pre ci sion s 

7. Pl’Qparation for examination and S 

better results. 

8. Qiick calculation g 

9. Ereparation for practical life g 

10# Systematic work habits ■ 1 

11. learning patience 1 

12. Day-to-day problem-solving ability 1 

13# Subject as a part of life and mlror 1 

of civilization. 
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*“ • IX 

Ob.1 ective / 

14» To be able to manage one’s things 

15. ivkthematical interest and hobbies 

16. As it is in the syllabus 

17. Development of memory 

18. Jfental exercise 

19. Systematic generalization 



Frequency 

1 

1 

1 

1 

1 

1 



o 
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Teacher effectiveness in the class very, much depends 
upon the size of the class as wellt Classes vary in sizes 
in the same state and also from one state to onorher» Since, 
it is not possible to discuss the individual class- variations 
in this liraitod study, the averages for each state ha\e bovii 
worked out as below: 



t # T • t 

state •f ’Total No« 'Total No, TAverage .Minimum i Maximum 

Union 'of studentdof classes ’strength ' strength f strength 

Territory 'observed 'or sections ' in a ' in a | in a class 

' ' ' class ' class ? 



Bihar 


374 


8 


46.75 


28 


76 


Gujarat 


363 


8 


45.38 


38 


58 


Mysore 


366 


8 


45.75 


38 


58 


Punjab 


266 


8 


33.25 


9 


57 


Delhi 


242 


9 


28.89 


15 


51 



The table above shows a wide range of variation in class 
strength in Hhar, Punjab and Delhi. In Gujarat and Ifsore 
the range is not so wide. It may -be so because in liysora, 
General Mathematics is among the compulsory group of subjects 
and no other option is given and in Gujarat students con 
select any two subjects from amongst the three - Social 
Studies^ General Science and Elementary Mathematics, and 
option is provided only to students appearing from Technical 
Schools or High Schools for Corameroe* Therefore, most students 
in NJysore and Gujarat offer Mathematics as a compulsory sitbjeot* 
The lowest strength (9) was in a rural school for ^rls in 
Punjab where a number of girls did Arithmetical problems as part 
of household management* The lowest strength (16) in a Dolhi 






§1 
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rural school was attributod to tli© ©3d.st©nG0 o£ two or throQ 
othor higher secondary schools in the sanio ^oa* highest 
strength (76) in a school from Bihar was attributed to teacher 
shortage, which neces^tated eombiriing three sections. %es© 
pr&blems are not directly related to the curriouluia but d© 
influence the over-all learning possibiHtieo. 
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♦ 

ito analysis of teaching-learning procedures is not a 
simple task* learning is a complex process and takes place 
through many avenues* Also^ each teacher plans his teaching 
in a way that suits his pupils. Moreover, it is difficult 
to analyse various phases or stages of learning either. 

What is, therefore, presented here in Section I is a factual 
record of what was observed in classes by the investigators, 
and reported by teachers and students during the interview. 

To systematize the information, it has been organized into 
seven important elements of a typical mathematics lessons 
motxvating the children, linking the present lesson with 
previous one, teaching new material, problems-solving. 
Individual and group-work, home-work and use of teaching aids. 
A few ff these elements sujh as problem-solving, home-woik, 
teaching aids, have been further sub-divided. Each element 
and the sub-divisions have beai rated on a five-point scale 
(See Appendix III). 

Section II gives a question-wise analysis of the 
questionnaire which the students were asked to fill in. 
Wherever possible significant figures for different States 
and for city and mofussil areas in each State have been 
given to fadlitate some sort of comparison. 



(Teaching 



Section 1 

- Learning proceunres) 
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MOTIVifflON 



The iinportance of proper motivation for a lesson need 
hardly be stressed* Effective learning takes place when 
pupils are interested in the lesson* What we are considering 
here is the conscious effort on the phrt of .the teacher to 
secure pupil interest and attention. In most of the lessons 

’ j , , . ^ V • * » , 

observed the teacher^ it appeared^ did not bother about 
motivation* Soon after entering the class lihe teacher, in 
most casds, began with a statement like the following: 

' • ♦ . * ' I * • 

*Last time - we did ••«*.•••*.«•***••***••** *|* * • * • • • > toda^ we are 

going to stucbr* . * * . *‘* *•* * * * * * * *».*...♦* . • • V» •• .*.****. Each lesson 
was planned as a logical successor to the pra'^tOMs ^essoi^* 

A few teachers reprimanded those 3 Who. did not' attend while a 

■ . • r .vo-f.-rt 

few others encouraged some pdpils* ' ‘ • 

The forty-two' lesions observed ^re- rate^ as follows t 



: \ 



1 * 

2 * 

5 *. 



Category 

Is indiferent about motlvatloii ' ' 

Always reprimands 

Encourages good students only 

Encourages the weak s'tudenbs only. 

• ♦ 

,;3Repriimds and encourages as 'and wheh 
required, 



V n 



♦ * • S 



Frequency 

23 

6 

i 

5 

7 
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jl4 LINKING THF. PRESENT LESSON WITH THE PREVIOUS ONE 

Mathematics is a sequential subject. The learning of 
new concepts or skills in any lesson depends upon the concepts 
and skills already learnt. i0.so‘, unless a mathematical con- 
oept is Isolated to other phases of already learnt mathema- 
tics, much time will be wasted in ^eduring the interest of 
the pupils;* Therefore, before beginning the day’s lesson, 
it becJ^jiiiBS incumbent on the teacher io find out as mucii ad 

* U , • i 

he can. about the students* background with reference t6 such 
abilities and information as will be required in the new 
work* ■ ' 

► ' Out of -the lessons observed, 40 lessons required some 
linking Up with previous lessons. Iheso o>re rates as. follows. 



1 . 

^ 2 . 

3. 

4. 

5. 



Gategfo^y " • 

•Just starts .the new .lesson .... 

■Simply, .asks,.. ’Wha-t di,d we do .last time?’ 

Asks about difficulties in the problems 
assigned for home-work. 

Revises some of the connected concepts 
throu^ oral 'questioning. 

Discusses all the connected concepts 



Freauenoy. 

17 

6 



9 

6 



Thj.s issue was also reported by students in' their group 
• interview. Of 26 teachers, students did not mention anything 
"about the linking' Of the present lesson with previous one , 
Most probably these teachers just stdft with'. the new. lesson. 
Students, however, did mention this in connection with 14 
remaining teachers. They are rated as follows s 



Category (as above) * 1 



Frequency 



2 • 



± 

6 



A. 

2 



An important fact that emerges out of students’ responses is 
that out of the 14 teachers who linked their lessons with 
previous ones only one teacher had linked a Geometry lesson. 
Ifcst of the geometry lessons start almost independently. 
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Ili. TEACHING NEU CONCEPTS . 

• * • . 
a) Introducing new cdncepts 

.A ,foremost problem of instruction in secondaiy 

school mathematics is the teaching of new ihateriali There 

is - no single - method of introducing a new concept, principle, 

relationship or skill* The primary jobs of a teacher are to 

e*xplain, to make clear, to enable the. pupils to discover, to 

develop understanding, etc. The effectiveness of the lesson 

' » ' * • • * * ^ 
depends 'very much upon the degree of ■pE^rticipatipn that the 

teacher receives from his pupils in the unfolding of the 

♦ . * " . . . 

• ' . . ' 

unfamiliar material, , . 

Out of the 4S lessons obseryad, 32 lesspns were on the 
teaching’ of new subject-matter. These*' are rated as follows; 



Category • Frequency 



. i * ; i', 

r, Tea'cher simply defines' the’- . 

new terms • . , ' 6 

2. Teacher 'explains but the explana- 
tion- is not systematic* 6 

'3* • . Teacher explains systematically 12 

/ » 

4, Teacher develops new Coricejits with the 

help of the pupils. , ® 

4 I 

5. Teacher helps the t^idls discover 

new concept s, " ' > 2 



During the 'group interview also, the students wore asked 

* ;* y I , ‘ 

to give information on how their teachers introduced 
new materials. The infoimiatioh- was obtained separately 
for Arithmetic, GeomeHiry and Algebra, 

In Arithmetic and Algebra information could be 
obtained in respect of . 18 teachers, !Di Geometry similar 



infottnation was made available for S6 teacher s» These 
are rated as follows: - * ' 



— — 

• • .i;* ' ... 


f 

• 


No. of lessons in 




.Category 


. Arith- 
• j me tic 


. » Alge- 
{ bra- 


’ Geo- 
1 metry 


j Total 


1. Simply defines the new 
■ concept 


t 

,! 3 


t 

’ 2 

1 / .■:7 


t 

^ 1 

i • 


f 

f 

* 5 

f 


2. Eijqplains but the explana- 
tion, is not systematic 


1 

1 

* 4 . 


f 

f • ■ 

* 3 

f 


1 

' 5 

1 ' . 


1 

f 

* 12 
f 


3, Explains the concept syste- 
matically 


t 

t 

' 10 
» 


1 

I 

* 10, 
f " • 


1 

■/it. . 

» 17 

t 


1 

t 

’ 37 
1 


4. Develops the new 'Concept 
idth pupil participation 


1 

I 

* 1 
f 


1 

1 

: 


f 

t 

; 4 


1 

1 

' 8 
1 


S; Helps the pupils discover 
new concepts. 


1 

1 

1 

1 


"f 

f 

. ! 
.1 


f 

1 ■ 

1 ^ 
f 

_1 


1 

f 

f 

t 

J 



It comes, out pf-this analysis that the pupils them- 
selves feel that at least dn 90^ cases the teacher does not 
seek their partidipation and does. mast of the talking him- 
self. Also, the e 3 q)lanations gi'^en by teachers are systematic 

more in Geometry than in Arithmetic or Algebra, which mi^t 

♦ ■ 

be due to the fact that most of the steps ‘ in 'Geometiy are 

/. 

logically airanged and the teacher, follows them in sequence. 

'• V • 

(b) Ensuring learning of new concepts 

Teaching new materials, the teacher ^ould also ensure 
that proper learning has taken place. Even when a teacher 
trios his best procedures, it is poesitle that they have 
’resulted in superficial learning or no learning at all. toy 



19 
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difficulties in mathematics learning can be traced to the 
imperfect learning of new materials* 

Out of the 32 teachers \jho taught new concepts, 

7 did not bother about finding out if pupils understoodj 

8 simply asked them if they had mderstoodj 12 teachers 
tried to ensure it through oral work and 4 teachers through 
written work* Only 1 teacher used both oral and written work 
to ensure le aiming* 

If we put the category-wise freqiiiencies for teaching 
new materials (as obtained in above) against the above 
frequences, we find a great similarity in the pattern* 



Categoiy 



6 

1 

2 

3 

4 

5 



No. of lessons 
under 

Teaching new 
concents 

6 

6 

12 

6 

2 



No* of lessons 
under 

Ensuring learning 
of new concents 

7 

8 

12 

4 

1 



32 



32 



Not much information on this aspect could be 
obtained from group interviews of students as it was found 
rather difficult to explain it to them in a non- suggestive 
manner* It was only for 10 teachers that information was 
available* Out of these 10 teachers 1 did not bother, 

4 just asked the pupils if they had understood, 4 tried 
to ensure it through oral work and 1 did it through 
wit ten work* 



IV. PROBIEM-SOLVING 



An important objective of teaching mathematics is to 

increase the child’s ability to think with the ideas of 

mathematics# This makes problem-solving a major concern of 

the mathematics teacher. Problem-solving is used both as 

•a method and as content. Much has been said and written 

•n the definition of problem and problem-solving. Ibr the 

purpose of this study we took the same meaning of 'problem’ 

, • » 

as is popular in common parlance,' viz. > a problem is any 
challenging question proposed by the teacher (or students) 
for solution in ■bhe class, and gave consideration "bo the 
following* aspects in problem- sblvlng. 

a) Selection of the problem 

*b) Presentation of the problem 

c) Ensuring understanding of the problem 

d) Analysis of the problem 

e) Solution of the problem 

> 4- 

f) * Drill on typical difficulties in solving the problem 
* * * 

g) *' Practice on .similar problems. 

Select ion of the Problem ; Problem-solving begins with 
the child’s acceptance of -the problem. Unless 'the 
problem is within the range of his experience, ho 
may not feel the need to sol-«^e it and may develop a 
wrong attitude towards it. 

* • Out of the 57 lessons in ^ich teachers sol'ved 

I i I 

• * 

■problems only 35 lessons required some selection of 



the problem. These are rated as follows* 


Prequenov 


1. Does not moke any selection but 

follows the. exact order of problems 


11 


as given in the textbook. 





Category 



Frequengy 



2t Selects only suitable problems 

and from the textbopk and doss not 13 

follow the exact order of 

problems. 

3* Selects suitable problems from 

other sources but they are not 4 

real to the students. 

' ' * '''*** . , * 

4i Selects suitable and real problems 5 

from other sources* 

5. Formulates- sid table and real proKLems* 1 

This shows that to a great ' extent.-. tpachers depend up6n 
the textbooks for the selection of "the problem. This 

t * 

is apt to make the subject monotonous and devoid of 

I 

reality and genuineness. 

When asked about the use of materials other than 
the textbook to‘‘ supplement their teaching, 19 teachers 
admitted the use of Other materials* Of these 19 
teachers# 4 used question papers f 2 ?om previous 
examinations after they had finished regular teaching, 
the other 15 used other textbooks (not prescribed for 
the class), reference books and question papers from 
pre'vious examinations* 

Presentation of the problem 

The importance of making children understand the 
problem before proceeding to solving it cannot bo 
denied. Much of the child's understanding of the 
problem depends upon tlie manner the teacher presents it. 
The qualitjr of presentation depends upon -the opportunity 

• i ■ 

it gives to -.children to read the problem, and see its 



relationships to past experiences* There is no one 
way of presenting a problem. The 37 lessons observed 
in this connection show that teachers follov/ed different 
techniques* These are rated as follows: 

Category 

1, Reads out the problem to the class 

2, Asks the class to read the pjroblem 
silently from the texrbbook* 

3, Asks a couple of students to read 
the problem aloud. 

4* Beads out the problem and writes 

excerpts on" the black-board as well* 

5* Writes the full statement of the 

problem on the black-board and reads 16 

it aloud too. 

... The number of teachers under category 5 includes 
the treatment of such lessons in Algebra ond^ Trigono- 
Vmetxy where writing the full statement of the problem 
was only writing a ^bolic statement. . . . , 

o) Analysis of the problem 

After the problem haa been- presented the teacher 
is expected to enable the 'students to systematically 

t 

analyse it by requiring him to go throu^ a sequence 
of steps, such as what is required? What Is given? 
>fcat operations can be used? etc* It requires 
recognition of relationships and getting the meaning 
of the problem. 



Frequency 

12 

4 

6 
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The 37 teachers observed are rated ‘as follows: 



Category Frequency 

1. Does not analyse the problem at 6 

all 

2. Does not analyse the problem systeraa- 

7 

tically 

3. Presents a systematic analysis of the . • 

. . 11 
problem 

4» Presents a systematic analysis of the 

problem, at times putting suggestive • 9 

questions 

5. Analyses the problem systematically , • 

witli full participation of the 4 

students# 

d) Ensuring imder standing of the problem * 

A teacher has now to ensure that the students 
have understood the problem. If there is any lack 
ef understanding' then the teacher has to trace the 
above stages again. The 37 teachers observed in this 
study are. rated as follows: 



Category : 

1. Docs not bother about students' 

.f ■ understanding 

' ■ Just asks them if they have 

understood • : • . 

3. : Asks some selected students 
4#' Asks some students and repeats • 
the analysis, if necessary 
6. Ensures understanding by almost all 



Freouenov 

6 

11 

^ 11 
5 
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e) Solution of the pro.blom 

Tho solution of problem requires higher mental 

• « 

activity than that involved in sheer computation* It 
is difficult to say “tiiich method is best for solving 
problems* A id.se teacher at each step helps each 
student to woric out a solution for himself and does 

i 

not insist on a single method* 

Tlio Wi teachers observed in this stud5’‘WQro 



rated 


as follows s « 






Patogorg 


FTOfliioney. 


1. 


Does not solve the problem at all . . 


«m 


2* 


ire sent s the full solution of a 
now problem 


3 


3. 


Solves the problem without otudonb 
participation 


10 


4* 


Solves the problem with student 
participation 


2S 


5* 


Discusses all possible motheds of 
solving the problem* 


1 



f ) Drill on typical difficulties of the nroblew 

* • 

« . 0 

A pr^blon is solvod by each individual studont 

in his own way and in so doin^j ho had t@ ooordinato 
* ♦ 

a number of ohiUs* Iho eausoo ©f failure in problc:n« 

■*i . solving are aany and each cMld has hio own area of 

« 

difficulty* gomo diffioultioa are individual and amo 
„ . are common for many students# Iho voiious stops through 
which a student pasaos in solving prebloma^ oro not 
mutually oscolusivo and woohnoas in ©no skin may load 
to failure in seme other# It it^ ttoroforoiimportant that 
the teacher ohoidLd locate typical difficultioo of the 
students and give them sufficient practice in tlmt area 
to each individual student. 
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, The 37 teachers observed in this study are rated 






as follows: 



Freoueney 

18 



11 



Category ?. • . ; 

1\ ,• Does not Ixjther about typical 
difficulties 

21 simply tells the students typical 
difficulties of the problem 
3. Suggests. some drill work on typical 
difficulties 

' '4* ' Gives them drill in class’ but does 

‘not look into individual difficulties 

I fif 

5. • Gives. them drill and looks into 1 

individual needs. 

g) Practice on similar' problems ^ 

In mathematics it is necessary to perfect and 
maintain skills through systematic practice on similar 
problems. This also gives students more confidence 
in the' use of skills whenever occasion demands. 

V 

The 37 teachers observed in the study are rated 

|. 

as follows; . 



U 



2 . 
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S. 



Category 

Does not give any practice 
on similar problems , 

Gives general hints for solving 
similar problems 

Simply. askS^^ to solve .one 

' more similar problem 
Solves similar problems with, .s'tudent 
participation . , ... 

• Selects and solves sufficient number 
' . of similar , problems., . ' • > . 



Frequency 

6 

11 



12 



t 
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V. individual and group work 






' i 






A skilful mathematics teacher attempts to Beek 
balance between the various phases of learning* While he 
guides the learning he^^s careful not to do most of the 
♦talking’ or ’telling’ himself* Much of the success depends 
upon the extent of student participation in the development 
of the lesson. Not all students in a class are at the same 
.le„yel of learning, and student participation can be easily 
available if teacher plans his work to suit the students of 
various abilities* Existence of various levels of learning 
in a class makes grouping an important aspect of teaching* 

If suitable groups are formed in a class# learning is facili- 

* * ■ *^- . ' 

tated* ..... 

a) Grouping the students 

In this study it was found that out of 42 teachers 
who were observed 35 did not group the students* They 
were all the time teaching the class as a whole i Only 
4 teachers allowed some group work but grouping in 
these cases was according to seating arrangeinent . 

The remaining 3 teachers allowed group work but groups 
were formed without any criterion: they were neither 

• i ^ - V,- . 

according to ability nor according to seating arrangement* 

All this shows that the teachers do not accept group 
work a^ an integral- part of teaching and do hot plan 
systematic group acti-vity in class* 

During group interviews also, information was 
obtained on this issue from students* In aU, 41 groups 
of students were interviewed* 25 groups were silent 
on this point and did not mention anything about group 
study* Seven groups denied the existence of any such 
practice* In two oases students reported that group 
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work was encouraged but in only 1 case it was reported 
that group work is systematically planned for the purpose 
rf furthering learning, ' ' 

In the remaining seven groups the investigators 
asked if there was any sort of cooperative study among 
the students arranged either by the students voluntarily 

t ■ 

or by the teacher* This was sligiitly different from 
what was. implied above (i.e» study in smalll groups 

. ' t ♦ 

under teacher supervision during regular class* periods)* 

In these cases student cooperation was reported in doing 
home-work and also in checking work, 

b) Helping in individual difficulties 

• * ,• .• it 

Many a time a student of mathematics is not able 

to assimulate concepts, principles and relationships 

because he has some individual difficulties, VJhen the 

« • 

.j 

class is conducted on the basis of heterogeneous 

... f'. 

grouping and common assignment, individualization is 
difficiit, Whatever approach a teacher may use, 
the need to look into the individual difficulties of 
students and give them help to overcome them is 
always present, Ihis help may be given either in 
class or outside. The teacher’s help available to 
individual students in the class was studied during 
both classroom teaching observation and group interview 
and that available outside the class was studied throu^ 
students * group interviews. 
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The 42 teachers observed in this study are rated 
as fbllowss 



Category 



Frequency 



!• Never attends to individual 13 

difficulties 

2* Attends to individual difficulties 1 

of good students only 

5* Attends to Individual difficulties 8 

of weak students only 

4k Attends to individual difficulties 14 

•* * - , 

of few (irrespective of the bright 
or the weak) 

5* Attends to individual difficulties 6 

of almost all. 



Student 9 ’..responses on the availability of teacher 
help did not.. represent any unanimity even on the same 
teacher i However, of the 41 groups, of students inter- 
viewed, '3 groups said that the teachers' help was avail- 
able outside the class only, 5, inside the class only and 
19, both in and out of class* 

In the remaining 4 groups, students' opinion of ’a 

. / 

sin^e teacher is listed belows 



. /I 

1; The teacher was not interested in teaching mathe^l 
matics and was doing so under compulsion* Becaise 
of the teacher's indifference the students never 
asked him to remove their difficulties* 

2i The teacher always tau^t the whole class and never 
allowed individual students to put forward his 



difficulties* 

On most days practically no time was left for 
resolving individual difficulties in’classi 



o 



3. The teachfii* did not caxe about s ’ learning 

and never allowed time for students to put forward 
their individual difficulties* 

.Jn . -a » ; 

i 

'4* The teacher had scared the students so much that 
they felt afraid of asking him their difficulties* 

Supervision of student work in class 

Tto be feally effective the teacher must be 

' " I 

continually in touch with the work of every individual 
student* He ^ould be quick in. locating the difficulties 
and needs of various students* Also, he should a'Ooid 
imposing himself too much upon them. He should be 
available vrtierever his help is needed* In our system' 
of class teaching it is not possibie' for a teacher’ 'to 
supervise the work of every student in every period> 

I , 

nor is this expected of him. 

In this study 41 teachers were observed* • They 



^e 


rated as follows: 


■ M . 




Oategory • , 


Rreouenoy 

« ‘ 


1. 


1 / 

Does not supervise student work. 


7 




at an , . 


• 'f 


2* 


• ^ ^ 

Supervises work: on localised • 


IS 




basis 




3* 


Supervision is well distributed , 


• . 8 


4.' 


Supervises almost all 


4 


5* , 


Supervises effectively . • . 


5 



; /% - 



- 30 ' 



ERIC 



_ . . VI. H0ME-.W0RK ’ . ^ 

. rW . 

’ • . • • • 

.:•• ''Hwq assignments have been regarded as an important 

.• V" r'T ■ ' 

;• p.art ■•of IrtfkthSmatics teaching. It is- a very- common technique 

•to prb\^de more practice to students* . Since indefiendent 

• ** * • * 

supervised study in classrooms is, not always possible, home- 
work is the only si ternative for making children work inde- 
pendently at home, ' ' 

* 

i\n attempt was made -to collect information about exis- 
ting practices with regard to various aspects pf. home-WDi*k, 
■viz* how often it is assigned; sources of home-work, -checking 
methodsik, -appropria-teness', work habits of students# total load, 
eto* . The information was collected throu^ classroom observa- 
teacher interview, student interview, checking note- 
books and a brief questionnaire to students* The findings" 
various aspects are presented here. 

Tjfslng heme-work in class 

In all 4l lessons were observed to note if teachers 
make any reference to home-work or use it as an activity 
in the class. These are rated as follows: 



Category, c 



1# 

2* 






Poes not .ref er -hoflie-work 

Simply signs in clahs the’ home- 



Fraauenoy 
... lA 









Vf-ik of. pupils ’ 

S« Assigns home-work towards 
the end of the class period. 

4* Spends sometime discussing h<xno-work 

4 * * 

before starting the doy*s lesson 

•. * . * 

5. Checks the horoe-worlc of soleoted 
students only* 
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Class observation thus indicates that the teachers 
do not take home-work as an instructional activity.* It is 

•I 

uoed An a narrow sense, onlyt'O provide additional practice 
on the topic, taught, . Only 8 feacherg spent sometime in 
class on home-work, .that too only in signing #r discussing. 
None tried in any way to use homs-wor’k as a ’starting point 
or a means of raoltivation for the ‘ day '^s lesson, ' 

How often assigned? • ‘ 

To be- effective home-work should be assigned regularly. 
Information, was obtained throu^ teacher interview, students* 
interview and examination of note-books, ‘ Out of 40 teachers 
interviewed, 28 teachers reported that they assign home-we^rk 
after every period of mathematics, 1 teacher reporbed that 



e 






he _asdLgned home-work once in a month, the remaining 12 

* * 

teachers did not assign aiqr home-work regularly. 

Out of the 41 groups of students inte’^viewod, 20 groups 
reported that home-work was assigned to ; them after every 
period 9 groups reported that assignments were given but 
not after every period, 

Oiib of the 4l oases in which home-work note^-books were 
oxahrlned, only in 18 it was found that ths home-work was 

given after almost every period. In 5 cases the irregularity 

* 

was very significant, A few difficulties, sttch as the 

* 

students did not put dates on the home-4?ork' note-book(not 

■ 4 

all note-books could .be made, available) came in way of inter- 
preting the information from horae,.work note-books An the 
remaining oaisjias,- 
ISources of home-itfark ••• ’ 

• • * 

Sources other .than prescribed books are important In 
assigning hwao-w(>s?k* • -DhO information about sources was obtained 
in teacher interview and student interview* 



■ 4 ' 
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Out of 40 teachers interviewed> 20 teachers reported 
that th^ use the prescribed textbook only for assigning 
home-work, 10 teachers said that at times they used other 
. materials as well* These 10 teachers when questioned further 
indicated that generally the other sources were books other 
than the prescribed textbook or examination papers. 

Out of the 4l groups of students interviewed only one 
grfup reported that the assignments were given from sources 
either than the textbook, 2 groups specifically mentioned 
that the assignments were given from the textbook only* 

It is, therefore, clear that main source of home-work 
Is the textbook exercises* 

Checking the home-work 

Effectiveness of home-work also depends upon how it is 
checked. Checking serves two purposes: it helps the teacher 
knew the typical difficulties in the topic and also the 
progress of individual students* 

It was found that generally two methods are used for 
checking home-work, rirst, group leaders appointed by the 
teacher check it, which the teacher later signs* .Second, 
the teacher himself checks home-work* When a teacher himself, 
checks home-work, he may use any of the following methods: 

1* Reading oiit of the correct solution and asking the 
students to compare. 

2. Checking the final answer only.' ' 

4 

3. Marking mistakes only* 

4» Giving corrections only* 

6* Giving corrections with instructions* 

6* Entering some remarks in the note-books* 



Home-work i’s checked by some, teachers in class and by 
others outsider Of the 40 teachers interviewed, 24 teachers 

•I , 

reported that they check home-work in class, 4 teachers 

reported that they often checked it outside class also. 

* # ■ ^ 

The teachers who checked home-work in class ware further 

» * ♦ 

asked about the type of checking they did. 10 teachers said 
that they merely signed home-work, ID that they marked mis- 
takes only, .5 that they corrected the work and wrote instruo- 

• 

tions on the note-books for improvement in written work# Only 
5 teachers gave some remarks also.# This was^by means of offering 
grades on the work done or other general remarks# 

In oases ^diere the. teacher checked home-work in class, 

* 

it was observed that he engaged the class in solving some 
sums based on the day^s lesson while he was busy going throu^ 
the home-work note-books# 

The groups 'of students interviewed reported the follow- 
ing methods of checkings 

* *• No. of groups 
Method of checking who. reported 

1. . Home-work checked by group-leaders 5 

2# Home-work checked by group-leaders 

0 * 

; ^ wiiose work had been checked by the teacher 2 

3. Teacher just signed the note-books . 3 

4# Teacher signed home-wOrk only when 

1 

• there is an irispection 

• #» 

5# Teacher announced the correct answers in 

the class and asked students to check if 1 

* 

their answers were correct* 

6# , Teadier oheokeA one question, mtotly the 1 

last one, and signed# • 

4 

7# Teacher noted the problem that most students 

could not solvo and solved them# S 



The group leaders generally checked the number of 

4 ' • 

sums each student had done out of the sums assigned and 
the answers to the sums* ^The teachers signed the note— books 
after they had been checked by group leaders* nil one case 
it was reported that the group leaders were asked to help 
others in doing home-work in a formal class called a ’study 
4ass*. 

The examination of home-work note-books also showed a 
variety iii methods of checking. Ihese are noted into five 



categories, which are not mutually exclusive. 






Catesorv - 


Tk^ouencv 


1 * 


Corrected home-work and gave r 


5 


. 


. suggestions for improvement 




2 . 


Corrected home-work but gave no suggestions 


S 


5 . 


Marked -mistakes only 


5 


4 * 


Marked mistakes and gave remarks to 

1 * 






indicate quality of work done 


0 


5. 


Simply signed -bhe note-book 


10 




In only 8 cases it was found that the teacher maintained 



a diary to keep a record of his assessment of students’ work. 

* i * ' 

The teaphers who gave-'remarks to indicate the quality of 

♦ * r * 

work done did it in two ways, by giving qualitative remarks 

* * 

• * t 0 

such as ’good’ »fair»; etc. and ty grading the work as A, B, 

. * • • • Only 11 tedohers were found to chock home-work regularly. 

The teachers felt that it was difficult to be regular in 
checking home-work because of heavy class-load. 
load of Home-work 

The amount of home-work is also an Impprtant issue. Obo 

much of heme-woik is apt to kill Interest in the subject. Ihere 

0 

is no standard formula to measure the appropriateness of home-work 
for eac^ student. It was therefore thou^t proper to ask the 
students themselves about what they feel about the load of home- 
work and also enquire about the total time they devotedto home- 
work in a week. 



^ • 
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Out of the 4l groups of prudent s# 21 were of the opinion 
- ."that the home-rwork load was appropriate, this they meant 
•that ap average .student could do that much of work in about 
an hour. live, groups reported the load to be inappropriate. 

Two of these five groups stated that it was more than what 
could be normally done. 

• V*- • 

The 'apswers to. the question on the time spent on home— 

' . Work per week, show that , 

. 24*8^ students devoted six hours or more. 

34 . 4 ^ students devoted four to five hours. 

32.9^ students devoted two to three hours. 

7.1^ students devoted one hour or less. 

Differentiated home-work 

5he home-work should be appropriate to the needs of 
Individual student. Generally speaking we find three types 
of students: below average, average, and above average. 

Teachers can consciously try to give separate assignmenbs ^ 

that suit each of these types of students or make provision 
for them in the same assignment. 

Obsei^atipns made under this study show that only 
.assigned extra work to bright students. All 
others gave the .s^e assignment to all irrespective of the 
.. needs of the s^w or the bri^t. The examination of home-work 
note-cooks reyejaed in many cases that the students used 
malpractices such as cop^g the solution from a key to the 

book or another student *s note-book. 

* ... % ^ 

Almost all the studont-greupa oonfirinefli tfeat the some 
assignments were set for all. Only one group said that the 

' ' ' t**s ^ ' r^ (, 

teacher gave them the freedom to do as many as they could, but 

. no special consideration was paid to the m ods of the different 

‘ ••• 

categories of .studai.ts* 
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Study habits 

Students should cultivate healthy haM.ts such as being 
systematic, regular, neat and clear. 

The examination of home-worlc note-books reveals that: 

a) A majority of the students kept aystooQtio record 
of their home-wo3rfc. 

b) A ffiajorlty“ef students tended to reproduce as much 
as pos *ible from what the teacher wrote for than on 
the black-board. 

o) In 12 cases students had shown interest in class-work. 

d) In 19 cases the students wore regular in doing 
assignments* 

e) In 7 cases a table of contents was given in the Iiomc- 
work note-book. 

f ) 3h 21 cases students had done work systomaticaHy. 

Ohrough the students* questi&inalro information ms 
obtained about the day and time during the day homo-work 
was done by students. No gonor^ trends could bo detected* 
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VII. TEACHING AIDS 

a) Use of Blackboard ' 

The use of learning aids is an important part of' 
Instructional procedure.' ' The use of the blackboard as an 
aid to learning is undoubtedly the most -important part of 
teaching mathematics i It was, therefore,, thou^t useful to 

•fbser\re how effectively the teachers, used the .'blackboard. 

,.*'**• 

The observation of 42 teachers revealed the folloT^iingi 

Gat ego ly ' . Frequency 

• « 

i« Uses the blackboard rarely . — , 

2. Use of the 'blackboard inadequate and • • 

6 

unsystematic ' 

^3. 'Use of., the blackboard- adequate but-- 14 

•unsystematic ' ■ --i, • 

4. , Use of the "blackboard is, inadequate 2 

''■■ ■■ - .but systematic . . . 

"5.' Use of the ■. blackboard is adequate and 21 

'■ systematic., ' - - 

In observing blackboard work handwriting was not assessed* 

Hhe other two aspects of blackboard work that were 
considered were: use of- units of measurement , and presentation 
of all the steps for sol-ving the sum< 
i)" Use -of units of measurement 

"I'iuch of the computational work in mathematics 

t ’ 

requires the use: of measurement. Difficulties in computation 
arise if students do not label the numbers* Also,- results 
are correct dnly if they are expressed in proper units. In 
18 lessons, ;out of 42 observed, the use of units was not 
required. The remaking. 24, lessons are rated as’ fbllows: 



. 
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Cate go nr ’ Frequency 

1, Was not concerned about thqir use 5 

, _ .. .p, . Neither particular of their use ■ hiinself 
. ^ -nor insisted on j>heir by sfudaita-. .. 2 

. ’5* - Not very particular in their use: himself . 

’ > bixt-'insieted- on^their use by students > „• i; ^ 

> . - 4 # • : PsurtJi-cular in their, use himself but did*not . ^ 

V^ ; ^ 10 

5* Always used these himself and insisted 

on their use by the students 5 

* ^ r .Fr 

ii) link between different stePa 

A number of steps are necessary in. presenting 
the solution to any problem in mathematics. .The steps ^ould 
also be written in proper sequence and no important step 
left out, Ihis is important to develop thinlcing of students 
and make th^i used to the rigour of mathematical thinking. 

In 40 lessons out of those observed, it was necessaiy 
to write steps in proper sequence and link them properly. 



■ These-. are rated as follows: . 

Category Freoue noy 

' • • i 

■ 1; Did not dare to link the steps • 6 

/ 

2 , Was neither particular himself nor ' 4 

Insisted on. students to link.. the steps 
: Z-f ■ Was not particular himself but insisted 6 

bn h’tudents to link the steps . 

: • 4* . Was ^particiilar himself but did not • ' 18 

. : ■ insist on students to link the "steps 

_y : 5 ; Was particular himself and also insisted- 6 

on students "to Hnk the steps . ' > 



A 
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b) Use of other aids ' 

Use of teaching aids other than the blackboard 
In teaching of mathematics is still a controversial matter. 
Ikjwever, some teachers favour "their use .on the' plea that aids 
help in clarifying the concepts and stimulating thinking. 

In 22‘ lessons out of 42-, no teaching aid was required* 
Ja 14 lessons teaoherp' did not u^ ar^r aids although they 
could have used them. Only six teachers used suitable aids, 
•.two of these ineffectively. 

c) Textbooks . 

i) Selection of textbook i 

Information regarding the selection of textbooks 
was obtained during the teacher interview* The practices 
differ from school to 'school. THe'majoi^^i'aotices and -the 
number of schools which follow them are given' below: 

■ Type No. of Schools 

1* Books are selected by the Department 12 

pf Education 

^ ^ f 

* ‘ ’*•**' .... 

2. Books are selected by the management 1 

.. of the school ' • 

5. . . Books are selected by the principal 9 

: who may . or may not consult any other 

• -4* i... . Books, are selected by a committee of”' 6 

. * . .. I.; . r ; . ... 

.. .-teachers appointed ^ the ’ principal 
. ; Books are selected by *-Si© teacher'’ 



6 * 



6 
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il) Use of textbook 

* « ' . * 

Textbooks form thp core of instruction in 4 j 

. mathematioak Textbooks are, in use in class and outside for 
^ many- purposes. The information collected throu^ .classroom 
... observation^ interview with teachers and students, and the 
• ..questionnaire given to students is present.ed heroj. 

Iflie SO teachers whose classes were observed are 
rated as follows? . 

t - *'3 ' 

Category Frequency 

' • . ' * '• * cC 

1* Did not use ' the textbook at all .. ;v • ' " V 

2* Used the textbook only, for home ' 5 

assignment 

3»' Used the textbook for practice exercises. ' 25 
t • . . . . ani^ssigning -home-work. 

■. -4* Used the^textbook for the study of des- - 

.j ^ * 

cilptive material and solved examples ^ 

"’’51. Supplemented the textbook frcmi his own notes *2 

Textbooks are thus commonly used for sums to be solved 
by students in class or at home* Use of textbooks for this 
purpose was supported by all the .39 teachers who were interviewed. , 

One of these teachera was even of the opinion that a textbook 
should only include a graded set of problems or exercises* 

Fourteen teachers reported that they asked their students 
to read the sol-^d example^* Six, teachers reported that 

" ' . t;"; ‘ *%*** >■ 

they asked their students tp .re^d the descriptive material 

•/* 

given in tho book. One teacher reported that he asked his 
students to read theorem's-.from the book before coming to 



the class 
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The dependence on te’-dibooks for assigning sums for 
practice in class and at hcioe was reported "bur students as 
well during their interview. They also reported seven cases 
where the teacher did not consult the textbook at all, When 
questioned about how teachers used tho textbooks, the students 
reported the following uses: 

A. G eometry text books 

!• Teacher read the statement of the theorem from the book* 
Teacher and/or students read the statement of 
the theorem. 

b) ACter -proving the theorem, teacher asked the 

students to read the proof from the textbook, or 
teacher a.sked the students to read. the theorem 
in advance, before giving the proof himself* 

3* Teacher read the statements from the book and put 
questions which the students answered after lookirg 
into the book. 

4* Teacher asked the sbudents to read theorems at homd 
before coming to the class* 

B. Arithmetio and Al geb ra textbooks 
1* Teacher read and/or solved the solved examples* 

2* Teachers asked the students to read the descriptive 
material and solved examples for a topic in advance 
and also after it had been taught* 

3* Teacher asked the students to road the descriptive 
material and solved exanples at home and when they 
found difficulty in solving an exercise* 



The questionnaire also included some question on the 
use of the textbook* It may be mentioned that the information 
obtained throu^ the questionnaire on these items was 
different from what was obtained during students * interview 
and teacher interview. Vftiile the questionnaire figures 
indicate that of the students did not read the solved 
examples, during their interview the students Indicated that 
they did read solved examples at least when they were unable 
to solve a sum and a dmilar solved example oould be located* 
Similarly, the response that 90^ students read the .descriptive 
material given in the books as obtained from questionnaires 
was not supported by the interviews# During teacher interview 
it was found that rarely did a teacher advise his students t® 
read the descriptive material, ilso, during their interview 
students repoiled that even when the teacher had advised them 

I 

to read descriptive material and solved examples, they had 
avoided reading them* 



Q»l, About how much time do you spend per week at home to 

complete your home-work in Elementary Mathematics only? 
This should include only that time that you devote to the 
work assigned to you by the teacher as home-work. 



A. Six hours or more / / 

B. Four to five hours / 7 
0. Two to tliree hours ZZ7 
D. One hour 6r less / 7 



Ans»lf The questionnaire was administered to 1528 students. 
Bieir replies to this question could be classified as 
under; 



A. 


Six hours or more 


24*8^ 


B. 


Four to five hours 




C. 


Two to three hours 


Z2.9% 


D. 


One hour or loss 


7.1% 



The remaining about 1% have either not responded 

» 

to this question or have replied in a manner where 
the response cannot be quantified. 

2. An important comparison emerges when we study the 
figures for city areas and mofussil areas in which 
we have categorised our stud|y« Givenbelow are 
figures in percentages of students devoting six 
hours or more per vreek to home wrk. 

State City area Mafuseil State as a tltaion 







area. 




Bihar 


10.3 


30.0 


16.9 


Delhi 


39*9 


53.3 


40.8 


Gujarat 


11.3 


20.9 


16.8 


Mtysore 


27.3 


14*4 


20.9 


Punjab 


36.0 


42.5 


38.7’ 



Notes The figures in various tables are in percentages* 



Section. II* 

(An analysis of student a* questionnaire) 
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It' is clear that in all the State s> except ’Mysore, 
the number of students devoting -six . hours or more 
is greater in mofussil area than in .city area. 

Mysore becomes a typical case because in two out 
of the four mofussil schools taken for study teachers 
had peculiar practice. In one school the teacher 
assigned home-work once a month which was dor© in 
a special note-book students. In other school, 
the teacher assigned home-work once a veek only* 

Ais.S* Some significant differences or more) were found 
between the city area and mofussil area within a 
State. These are given below: 

States 



.Response 

* No. ♦ Bihar ' Celhi. 



A. 



B* 



I 

t- 
f 
I 

f" 
t 
t 

‘ l'-"' 

0. 

I.. 

I B. 

• * ■ 

«■-. - 



10 M ^0 * M 

- r"’ ’ " " " I * 1 — : — 

*10.3 ' 30.3 '39.9 ‘ S3.3 

t t * t 



I 



f 



rg9.4 -f 20.0 

I I 



i • "I f 

t 45.8 I 33.6 |25.0 i 13.3 
J -J_ lI—jl 



Guiarat 



M 



Mysore Punjab 



• 4 - 



0 * M ' 0 * M 



11.3 * 20.9 

I 



27.3*14.4 

¥ t I 



I 



30^7 i59*8 



f 

! 

r 



f 



I 23t5fl7.8 ’ 

r. I V t 



f 

j 



j 7.6 [ 14.4J 



T 



T 



I 

I 

I- 



• . 4 r- 

However if the figures are taken together for the 
five States the differences become almost negligible, 



Response 


’ " No. of 'Students answarine in 


No. 


1 City are 


’ Ifofussil area 


A. 


1 24.4 

- - - - 


] 25.5 

- 


B. 


I 33.7 

f 


I 35.5 

1 


0. 


I 34.1 


I 30.9 


B. 


i 7.0 

. 


j 7.0 




(Tills may^be cause of the figures for lysore) *be so 



Note*- 0 is a symbol for city and M for mofussil. 



Ahs'* 4» following table gives the inter-state figures 

for each response. It may be studied for drawing com- 
■ • parisons subject" to a few T-aservations given below: 

■a) Ihe ratio of rcsponcbnts from ci.ty areas to 
respondents from' mo, issll areas is 3:2 in 
• the total re ‘cndwnts from five States* 
b)- The, State-idse ratio of responcbnts from city 
areas’-to Jresporlants from mofussil areas isJ 



i) 


Bihar 


P 


ii) 


De3bi 


13:1 


iil) 


Gujarat 


1:1 


iv) 


Mysore 


1:1 




Punjab 


4:3 



■ "6") ‘’Thd limitations inherent because of the "size 
• • • • « 

. of the sarurlsa ' 



State, - 


1 .. 


Responss No. 


. , . . 






jZI' 


j3 

• , * 


0 


D 

1 


? 




BihaT’ ' “ 


■’16.S 


33,6 


41.7 


6.2”’ 


1.5 




•Delhi • 


40*8 




24»2* 


•. =4.7’ • • ■ 


1.4 




Gujarat 


16.3 


G 


•32.2 


6.3 


•6 




Ifysore 


20.9 


28 »0 


39.3 • 


10.9 


•8 




Punjab 


38.7 


S4*6 


21.1 


5.6 






'Combined 


S4»8 




32.9 


7.1 


.0 




-••c * mi • «•. J.« 

„ The two middle oatogor+os contain a very large group 



• • • • -lof respondonts and may be that the dlscsrdMihatidn 

between the two is not 'very fine. If we just combine 
the figures for those -two, Punjab and Delhi. get a similar 
'distribution and so ‘do, Bihar arid Gujarat ."'“'l^Bbro stands a 

9 

-^jypical probably bocrausQ of th^ reasons ’Stated earlier. 
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Q*2* 14hen the horae-wor’k j.s not to he shown the neart day, 
do you generally finish- it the day it is assigned 
to you or on the day or the previous day when it 

’ ' ■ has to he shown to tlie teacner ? 

The same day when it is assigned 

• On the d£y it is to he shown- to the 
teachex 



r „ . 7~7 A. 

* * • 4 

ZZ 7 B. 



/ 7 0. On a day pre\’ious to the day iihen it 

is to' he shown -to the teacher® 

EJ None of 'the -aho-vo® 

Aas.l. -Tha replies to this question could he classified 

p • * 

as imder : 



A. 


Uie same day irhen it. is assigned 


71o95g 


'B. 


On the day it i.s "bo he shown to , . 


10.55? 




the teacher 




0. 


On a day previous to tho duy when 


15.95? 




it- is to he shown to the teacher 




D. 


None of the above. 


0.75? 



,2» Considering the differences for city areas and 
mofussil areas within the same state we find that 
the differences are more significant in case of Mhar® 
A few of the prominent difforences are given herot 



'^sponse V 
No. * 



Htatos, 



B.- 



Bihar 



Dell: 






i-7J“ 



A. . I 71.8 



6.5 



0. [ 1B.7 

I 



M 



85.5 



14.5 



"1 

29.0' 8.7 

I 



M 



Guiarat 

— T — 



t 



M 



Fimjah 

0 “I 






I 

t 

f 



VL 



Wbotq 

— 



t 

! 

“t* 

1 

! 

•4. 



gO.O I 13.6 I 10.7 J 10.5* 4o4[ 



M 






I 

f 

I 

f 



o 
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• *.5. The foUowiag table gives inter-state figures 

for each response. It may be studied for drawing 
comparisons subject to the reservations as given 
in the previous question. 



State 




Rospens© 


No# 






A 


B ‘ 


- 


I D ' 


Bihar 


64.0 


• 9.S 

f 


* 22.2 
f 


• 1.5 


Delhi 


82.5 




I 6.6 
1 


\ 9.5 

f 


I 0.9 


Gujarat 


8S,7 


’ S.6 

f 


1 

, 1 --^-..-.- 


’ O.S 

, 


WEjrsore 


47.0 


' 26el 

s 


* 2S.9‘* 

1 


’ 0.6 


3?unjab 


88.0 


I ^ 

! 3.0 

t 


i 8*0 

1 

f 


t 0#4» 


Combined 


71.9 


» lO.S 


' ‘i 

* '15.9 

! 

1 


» 0.7 



One general trend in very clear in the ease ©f Delhi# 
Gujarat and Punjab# and t© some extent in Mhar# 
that a large majority of students complete the 
assigned home-worlc on the day of assignment itself# 
3h i^iysor© the date ef presentation ©f the work to 
the teacher governs the date of the students doing 
it# As a matter of fact, response 0 is a forced 
response. Work earinot be postponed any further# 

This tendency of doing the work at the .last moment 
is present in groups studied in Mhar and I^rsoro# 

Q#3# When do you generally do your hprao-verk ? * 

At Just after returning from seliecl 

c 

B. Just before ovci^ig mefO,o 

0# Afbor evching mealo# 

D. In the mominge. 

i 

E. W© fixid time^,. 




Bifore presenting the data on these respbnses 
a few of the important points "vdiich ma^be kept in 
view are mentioned. 

1. Time of the day when the home-work is done is 
determined (apart f3x>m individual habits;) 
by school timings. In the case of schools 
starting early morning and closing late 



afternoon it is not possible to do home-work 
.. in. the morning or shortly after reaching home 
- • from school. 

In rural areas not much work can normally be 
done late at night except where electric power 
Is available. 

5# The season also determines the time of doing 
work at home. 

4* Social habits also affect the timings* 

5# In some places schools work in two shifts. 

To facilitate interpretation of the- data the 
time of visits of the research staff along wi'^ school 
timings are given below: 



State Dates of visit 

* 

• Bihar First half of March 

Delhi a) Second half of March 

b) First half of Sept. 

^Gujarat First Jialf of July 

Mysore Middle of July 

Punjab a) Last week of May 

b) Third week of June 



Schobl timings 
10 a.m. to 4 p.m. 

I 

10 a.m. to 4 p*m. 

a) 7 a.m. to 12.30 p.m. 

b) 12.43 to 4*30 p.m. 

j' 

a) 10.30 a.m* to 4*30 p.m 

b) 12*30 p.m. to 6.00 p.m 

10.00 a.m* to 4*00 p.m* 

7.00 a*m*. t« 1.00 p.m. 



1. Replies to this question can b& classified as underj 



•• 4. 


Just after returning from school 


’'■■•• 35.5^ 


• B. 


Just before evening meals 


V * 14«3^' 


■ C* 


.After everdng meals- 


15 c 5^ 


i).. 


In the morning • 


21-7^ 


E. 


No' fixed tnme 


11 7^ 



!• 2. The table belc’r gives the df^fereribes in city areas 

V'-v-'/ ‘.'J- and mofussil- areas in different states* 



Response ' 
No-;"" »■ 



Elhar 



C 



I 



M 



estates 

_ p3lli5 Gii.larat 

"C ' ' •m"'’"?,. C M 
! ! 1 " ■■ 



Mysore 



.,22.9,: 17.3' 424 

" 'f , 

f 



66. 3 ’ - 32. 3' 25a8 



.1 



I 



Bi " ■■■-•■■'’'31.3 17.3 , 11.2 , 

I • . 

, ,, -■ 1 I L 



20.0 



M- 



^ I 
I 



2i;8 , 7.2 

, 



Fp ii.i ab 

_C J 






' 22.4 



6,7 ■ 33.9 40.3 

t t . 



D. ,27.6 ‘*52.5' 11.7 ' 0.0 ' 17.5* 23.1 

ft III 



■'27^^ ’ 37.0 

I 



E. 



I 



I 



} 



12.6 I 26.5 



t . 



18 aO i j.2 ; 

t 



It ’is clear from ' above that in case of ajfeas--, 



•where schools observed ds.y time (lOoOO a.m. to- 4.00 p.m.) 

a'b the time of enq-uiiy oj.d time \<fa.s available both in 

"moimh'gs and late evening to do the home-work different 
*■ ■’ .■•• - ■ ! ' .. *'•* ■ 

practice is foimd in city and mofussil areas. 3h cities 

' liiore at-adents .work in the evening, tl^ in the mornings. 

In mofussil areaq, even wnere electricity was available, 
the’studdits ikirk in the mornings than in the evenings. 

Again' comparison between city and- mofuss-il schools 
• Is* not desir^Cble as of the so'ven oity schools in -the sample, 
four worked in the morniig and 3 in day time, the one mofussil 
school was a small school working in the morning hours. 
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The following table gives inter-state figures for each 
'response. It may be studied for drawing comparisons 
■subject to the reservations given in Q. 1* 



State 


f 


, 




• Response Id. 










} 


A 


! 


B 


G 


f . 


D 


' B 




Bihar 


f 

f 


20.9 


1 

T 

1. 


26. S ' 


7.1 


g 


35.8 


' 9,0 

1 




Delhi 


1. 

f 

1 


44.1 


1 

f 

i- 


n.8 


21.3 


1 

r 


10.9 


« 10.9 

I 




Gujarat 


f 


29«2 

♦ 


T 

I 


8.5 


37.2 .. 


f 

f 


20.4 


’ 4.1 

f 




Worsore ' 


1 

■ 1 * 

f 


23.3 


1 

• 

f 


14^6 


3.5 


I 

I 


32.4 


J 19.5 




Punjab 


1 

f 


. 65.0 


■ 1 
f 


8.6 


8.4 




0.4 


’ 15.8 






1 




t 






r 




t 






1 




f 






" i 




f 




•Combined' i ' 


• 35.5 


f 


14*3 


15.5 


1 


21.7 


f 11.7 






! 




t 










r 





4 « , .The school,, timings at 'the time of this stu(Jr were the' 

s^e .in ahar,„ Gujarat and %sore. As such another 
comparison .is presented here where responses for A> B, 
and 0 for. these states have been combined. 



Response 


f 




state 






V 








i 

f 


Bihar ■ 


1} 


Gujarat 


"T- 

f 


lyjsrspre 




A+B+C 


I 

1 63.6 

f 


1 ' . 

' 37.3 

1 

( 1 , ■■■ 


f 

f 


75.2 


' 74.7 

f 


r 

f 


56.3 


r* - ■ 

» 55.9 

f 




D . 


1 

' 27.6 

t 

1 


I 52.7 

t 

- — r ■ 


f 

1 

f 

f 


17.5 


j rnmr 

[ 23.1 

f 


f 

f 

f 

1 


27.8 


I 37.0 

t 

1 





_ In this coD5)arison the city and mdfussil schools 
—•••“ of- Gujatat""'^X quite balanced in proportion* Pigures 

for Bihar show that, students, in mofussil schools 

. more in the morning. This may be because some 

.people do Jbelieve .that ]%t hematics can be better studied 
with a fresh mind.. 



Q.4» In addition to the home-work," do you devote any time 
to the studying of Elementary Jfethematips at home 
apart' from your doing so near the examinations? 

/~7 A. res 

ZZ7 B. No. 

If ’^es", indicate helow about liow many hours per week 

do you devote to such study excluding the time for 

home-work. • 

* • . • .hours per week. 

If the above answer is ’’yes”, what kind of work do 
•• you" generally do \*ile studying Elementary Mathematics 
at home. Write your answer in the-^ace provided. 

Ads, . 1st Part ; A very high percentage of students (90^) 

. de.votedr-' time to study in addition to the ’ 
time given. to .doing, home-work. City arid mofussii school 
differences were not very prominent. As such figures for 



each state are presented for inter-state comparisons 
. .V only • 

State • • »Yes» »Nb» 

Bihar 86.4 I3v6 n: 

.l^lhi 88.2 ‘ 11.8 

. Gujarat 95.3 4«1 ■ 

J^ysore .94.6 5.0 — 

.Punjab 83.8. . • ‘ , 16.2 

■■ ■ ■ II I » , ■■ ■■■■ ■■■_■ 

, Combined ■ 90.2 ‘ 9.2 



As stated by students themselves almost every student 
in Gujarat and Itrsore'had this type of "'vdluntary study. 
Figures for Punjab are the lowest. 



Responses to this qaerry vjere grouped as below: 

A. One to two hours. 

B. Three to four hours. . 

C. Fni.ve to six hours. 

D. Seven and incro hours. 

E. . Absurd replies or no replies'. 

Ihese five categories are mutually exclusive and 
all comprehensive-. Presented below axe differences 
(selected) between city and raofussil school student 
responses. 



State 


Response 


City 


Mofussil 


Bihar 


A 


14.7 


10.1 


Delhi 


A 


10.5 


21.4 




C 


26.2 


0.0 




D 


34.9 


50.0 


Gujarat 


3 


51.5 


26.7 




0 


20.0 


15.0 




D 


9.1 


40.0 


I^sore 


B 


16w2 


^.9 


.Punjab 


0 


• 23.8 


32.3 ■ 




P 


28.5 


21-5 


Combined 


A 


10.3 


8.0 



There is ho general trend discemable in these 
* diffarepces though at» times the difference were very 
high, 'e.g. in case 'of Gujarat in reaponsea (B) and' ' 
(D). • ■ 

Box inter-state comparisons the figures are presen- 

. I ^ 

' ted in two groups. ’Group 1 combines categories A- 
and.B, and group 2 combines categories 0 and D. 



state 



Bihar 

Delhi 

Gujarat 

I^sore 

Punjab 

Combined 



Gro'o 0 I. 


Group- II 


39*6 


59*7 


39c4 


• ^*2 


49.3 


• 42.5 


26oS 


• 72*4 ' 


46c2 


• ’53.0 


59c8 


57.6 



3rd Part s As it an open ended question the lesponses 
were grouped in the’ following categories: 

A. Revision of work done before and pre-stuc3y of 
the new lesson, 

B. Stucly of descriptive material and formulae* 

C. Study of solved examples from text-books* 

D. * Solvin?' of SUPS fror textbooks* 

E. Reading theoroos and committing them to memory* 

Pi Study of books other than textbooks* 

G'. Practising construe*: ions in C-eometry* 

H* Removal of difficult ios, If aiij’’. 

' I. Others* 

J. Absurd replies or no replies* 

First of. all we consider cases where students 
• were not expec.tod to reply because they had answered the 
first question in the negative and also cases of absurd 
or ijo replies* 



State 


t 






Students 














1 

• 


City 


1 


Mofussil 


1 • 

t III 


Total 






f 








U) 


' (I) 


t 




t 


Ti5 


Bihar 


1 

T 


10.7 


« 12.0 


f 

f 


i9*i ■ 


\ 

t 1,8 

f 


1 

1 


13*6 


1 

t 

f 


9.0 


Delhi 


1 

t 


12*2 


> 11,/ 


f 


6,7 


J 3&o3 


1 

f 


U*8 


1 

1 


13.3 


Gujarat 


1 

f 


Cv2 


* Q (5 

^ w V ’ J 


f 


2«2 


1 8*6 


1 


4.1 


1 

f 


9.1 


W[jrsore’ 


{ 

t 


. 4*9 


I i *Vft4|. 


4 

t 

f 


5., 6 


1 49.7 


r 

f 


•5.0 


1 


50.5 


Punjab 


.15o0 


J 19.0 


t 


17.7 


! ’33.6 


1 


16.2 


f 

1 


25.2 


Combined 


1 


9vS 


,1 — 


I__ 


9«3 


» 24.6 


I 

! 


9.5 


f 

f 


22.3 
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X, Not expected to reply 

* * 

Yi Absurd or no reply. 

^ 50*5^ of the students from ^^5^sore gave no reply 

or an absurd reply. Punjab followed with 25.2^ such 

cases. Nothing can be explained with regard to these 

given 

figures* Proceeding further below are £ the two most 

t . 

frequent responses for each area along with actual fre- 



quencies* 








State . 


City 


Mofussil 


Total 


Bihar 


D(139),E(65) 


D(79),E(31) 


D(218),E(94) 


Delhi 


D(82),a(45) 


D(4),A(3),G(3) 


D(86)^A(48) 


Gujarat 


A,1(103),D(81) 


A(101),D(82) 


A(204),D(163) 


NEjrsore 


A(63),D(11) 


A(67),G(9) 


A(130),d(18) 


Punjab 


D(48),A(26) 


D(30),A(17) 


D(78),A(43) 


Combined 


D(361),a(247) 


D(202),a(195) 


D(56S),a(442) 



Re^ponses (d) and (a) xrere very popular. Bihar 
students were not very responsiw to (a) and had (e) 
as their second preference. The thing which comes out 
■'clearly from replies to this cjuestioh is that students 
had not taken favourably to responses (B) & (C) concerning 
descriptive material and formulae, and solved examples* 
Even though it may not be a conclusive contradiction 
of what the students had said about these two issues in 
other (juestions yet it points to a contradicstion* This 
question has worked as a probe question to the two iMch 
followed* It also points to the usefulness of open ended 
questions* 



Out side school hours I’.o you stuc3y in a group 

• * 

along with ofchsr students of your class ? 

L / A. Yes. . 

/ J B. Fo. 

If "yes»,‘ lnl..ccte the answor applicable to you 
out of the fcllownjig aj,tematives. 

/ / A« Xhe wliole year, 

B. Only at the tirne of different examinations* 
Z.nT.7 C* Only at the tin^e of annual examinations* 

If you study in agroup, how do you select your 
partners ? 

1st Part ; The state— wise response to this question 
in affirraatir© i-jas as follow^* 



lytr’uore 


o 

CD 


Gujarat 


58.4^ 


Punjab 


43.2^ 


Delhi 




Bihar 


.. 36;‘2^ 



•Studying in a group out side school' Is more 
popular. -in raofussil schools. 

^.^nd Part; ~ Here the response A? i.©.*, the whole year, 
was more popular. 

* 

- 5Pd Part s The responses were grouped as below; . 

A. Those who live pear and are class-fellows. 

B. Students who can exchange knowledge in case 

of .need. ' . ‘ • 

O. Intelligent students to get help in case of 

need*. • ^ . ■ , . • ' 

* ■ • 

D. Students' who can tell something whenever 

, f 

asked fprs 

E. Students of good character. 

P. Others. 

In all States studied the most popular 
rssponae was *0», 
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Q.6» Is there any one at yoiir home (not a tutor) who can 
help you in the study of Elementary Ifethematics ? 

/ / A. Te3. 

ZZ7 B. Ho. • , . • 

t 

If ”yes*S indicate below how many persons are there 
# 

in your home who can help you. 

No. of persons 

If ’'yes"> do you get help from him/her/them- 
/~ '7 A. Yes> regularly 

/ / B. Yes, sometimes 

7mmmmnml NO . 

If you get any help from ,any one at your Home', £h 
what way do you get it ? 

Ana* 1st Part ; More than 60^ of students implied in the 
affirmative. The state-wise figures for city and 
mofussil areas are given below: '• ' 



State 


City 


Mifussil 


•‘■Total 


Bihar 


66.8 • 


’ ' 42.7 


58.6 


Delhi 


60.0 


26.7 • 


48.3 


Gujarat 


7o;i 


‘ 45.2 • 


§6.5 


Mysore . 


65 . 6 ' 


49.2 


57.4 


Rmjab 


60.8 


44.2 


• 55.7 

• 


Combined 


62.6 


. ••45.3 ■ • 


55.8 



It is clear that greater percentage of city 
students have some one in the family to help them. 

• ' % t 

It is most common in Gujarat city areas. Delhi 
_gwfusail group has the lowest percentage of students 
getting help from family members. 
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Ilnd Part ? I'Jhen questioned on as to how many such 
persons were there about fifty percent of the students 
said that thqy had' only one person in the family ' '• 
who helpedthem. Cases where there were three 6r 

• V # « 

• m 

more such members who could help Were less than ' 

* 

2055 of the total number who had somebody in the family 
t» help# 

Illrd Part i Only 21# 5^- of- the total number of students 
got help from the family membeis regularly# ilTiOther S2#4^ 

received help only at times#. 

IVth Part t Hiis was an open ended question .and the rea- 
pomes were grouped as below: 

Help, in solving different questions^ when 
asked for# 

B. Help in removing other types of difficulties 

regarding studies. 

0# Others# 

CULtDn below are figures in percentage of those 

• « 

who had replied the first question in the negative and 
were not .expected to reply, and also of those who gave 
absured or no replies. 



State 

• 

*■ »«=^# « 


Students not 
. expected to 
reply 


Students giving 
• ab^red or no 
replies 


Bihar 


4l*4 


9.9 


Delhi 


61.2- 


18.5 ’ 


Gujarat 


41.6 


8.0 

$ 


]^^Jrsore 


41.8 


22.8 


Punjab 


45.6 • 


20.3 



Combined 



With the rest of the student the first 
response was very popular. i\nd it seems to be true 
otherwise also. Normally help is given when sought 
for. Rarely somebody in the family would be so 

I • 

particular as to ask the student t& sit and work 
with him, 

Q*7, Do you get any tution in Elementary IMheraatios 
from a tutor ? 

■ ZH7 A. Yes 

• / / B. No. 

.In all about Z0% of the students studied reported 
haying a private tutor at the time of this study* 
Practice of engaging private tutors was reported to 
be most popular in Biliar and Mysore. Discemable 
trends were observed. The state-wise figures are 

i 

given in Appendix VITI, 

Q*8. Idd you get any tution in Elementary Mathematics 
last year ? 








/ 7 A. 

ZZ7 B. 



Yes. 



No, 



The number of students who had tu.tion in last year 
was 25% of the total. The state-wise figures are 
given in Appendix VIII, 

Do you attend a coaching class or a tution class ? 



A, Ye s . 

B* NO, 

The coaching classes did not app&ar* to be very popular 



in any of the states. On the basis of the responses 
received RLhar and Mysore come on the top. State-wise 
figures are given in Appendix VIII, 



1 



•N 



i 1* 
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Q.10. 






Q» XX< 



Bid you attend a coaching class or a tution class 

a ^ • < . 

last year ? 

A- Ioo» 

/ 7 B. Ko. 

The percentage of students .giving aff3.nnativo irespenso 
is hi^er than the percentage of students who gave 
afflrmativ© reply to Q.9 practical in all the states# 
Bihar and l’'jy£or© conie on the top in this case also* 

» - c ^ 

State-wise figures are given in i^pendix VlII* 

Yfu must have solved the sums from your Arithmetic 

* * #*• 

texbhook. Indicate the , answer applicable to you in 
this respect out of the following* 



/~~7 


A* 


X have solved aH the examples* 


CJ 


B* 


. I have solved a majority of the examples* 


! 7 


0. . 


I have solved oiO-y a few oxojnplos* 


£U 


B* 


1 have not solved any examples other than 
those that wore done in the class* 



Iho responses wora grouped as under: 




A. 


I have solwd an the examples 


&s.s% 


Bi 


I have solved a majority of the * - 


41.6^ 




example s* 




G. 


I have solved only a few examples* 


Zl.7% 


B. 


1 have not solved any examples other 
those 

than^hat were dono; in the class* 


10,$% 



Ana*g* The 0 tato-Td.so responses*^ for city and mofuaoil osoas 
are given in the follovdng tallo* The -cempariaona 
*' cim he drawn subject to the restrictions given In 

f 

* i^Gstion i* 






■i 



p. 

r i 



\ 

1 ■' 
1 



er|c 
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Response 



S1jS-ijev 



J .-''iv 



No. 


! 


Mhar 


' Delhi ’ 


Gujarat ' h^ysore * 


Punjab 




! 0 


r . M ' 0 » M ' 

__i ^ I *. 


c 

» 


M ‘ C » 

t t 


M ' 

1 


C ' M 

I 


A. 


tl3«l 


' ‘27.0 

t 


] 13a8 j 26.7 \ 


23., 2 [ 


5 O. 4 I 2 O .8 J 


26.3 J 


22.9 -30.9 


B. 


>58.0 

f 


j 46<-4 

• 


1 5V15 I 48.7 1 

t 1 


I 

to.l f 
1 


' 1 ' ' 1 
32o2 tl7.5 , 

* 1 


i 

29.9 I 

t 


• r 

48 • 5 |24«8 

t 




f 


J 


> 1 » 


f 


.... t , 


f 


1 


G« 


f 

f 


I 


•, •20;-5 ".rSi3 , ' 

1 — • » 


.1 


. . t t 

t 


1 

f 


T 


D. 


‘ 11. 
f 


""’T 

6 J 9.1 

J 


■ 7.2 J 15.3^ 

’ ■ t .. . *• 


\ 

J 


'21.3 « 

t t 


9.4’ 

I 


5.2 «19.4 
1 



In case of responses A and B a pattern can be 
fomidU For A, the .percentage of mofussil school 

I. * '• fj • ^ ' ' ' . * • 

students Is liigher than the city school students. 

For B, the response is higher in city schools in all 
* states except Kysoreo 

Ans.5 . For inter-state coiBoarisons the follovdng table may 
be helpful. 

f • * 

. Re'sponse » 



State 



A 



Bihar 



B 



17 c 9 



53*4. 



I 

f 



17.9 



Delhi ■ ,» 



14.7 . ' . 56.9 



t 

f 

t 



19.9 



Gujarat' 



59c7 



42.4 



9.1 



I^^sore 



23.2 



f 

f 



23.2 



Punjab 



,26.3 



38.3 



-36.3 



24.1 



D 



10.8 



7.5 



7.7 



15.4 



11.3 



Here Pionjab a.ppears to be the nearest to the 

combined figures end Delhi probably the farthest. 

. . . .. . .*» * . 

If we combine the figures for the first two 
are •''ombined'' -• 

responses^ on the grounds, that each ‘and every sum 

t . ' * 

may not be considered as a must? to be solved by eveiy 
student a different type of picture emerges. 



Q.12^ 

Ans. 



Q.13. 



■ ■ 

Ms.l 



Hhar 


71.3 




-71*6. 


•rGujarat ■ ; , . 


‘82.1 


Mfersore ' ' ‘ 


46.4 


•Punjab 


64*6 


Combined. 


67.1 



H:n this re^oupin continues to he 



.nearest to the overall hut extreme de^iiates are 
ffysore and Gujarat. ’ "" 

I^at kinds of sums have you •initted in Arithmetic so far? 
The responses Tor the question ijer.e not analysed 
because of thisslement of unreal! ability in the data 
reported. As a matter of fact this question could 
not he inteipreted Tinless the total number of topics 
covered were also noted. 

You must have solved 'the sums from your Algebra 
text-book* Indicate the answer applicable to you 
in this respect out of the following: 



£Z7 A* I have solved all' the examples* 

CJ B, I have solved a majority of the examples. 

/~7 C. 1 have solved only a .few examples* 

f~ / D. I have not solved ai^ examples other 

than those that were done in the class* 

This question is similar to Q.il T^ich was'bn Arithmetic. 



The 


responses were grouped as under: 




A* 


I have solved all the examples 


28^ 


B. 


I have solved a majority of the 
examples . 


38*8^ 


G. 


i have sol-ved only a few examples 


20.9^ 


D* 


I have not solved any examples other 
t;'-an those that were done in the class* 


11.2^ 



o 
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An3.2 « The si gnifi cant .differences in, state-wise responses 

for city and mofUssil areas are given in the following 
^table* The coiftparisons can be drawn, subject to the 
restrictions given in Q.l. 



Response * 

No* '■ 



States 



Baihar 



, pelhi 



C ' M 



A. 



M. 



, 18.7, 55.5 , 17.4 , 35.3 

! 



B. 



» 1 -T 

» 58. if 35,5 I 

» * I 



f 



T 



0. I 16.9 [ 21.8 J 18.9 I 6.7 
« 



D. 



Gujarat 



» M 

I -*--— 



N^rsors | Punjab 



33.4 ,53.7 ,19.7 



-1 ^ 

50.8 ,30.7 d4.2 

> t 



I.. 

f 

» 



f 



,44.2 



M 



26.3,19.7 
- 1 



22.6 149.0 

f 



32.2, 



* 6,5 



M 



30.9 



23.0 



23.0 



• For response A percentage in iliofussil schools 
was consistently hi^er than that in city schools. 

For response B the case was reverse with the excopbion 
of ^sore. For Delhi, though the difference in 
response B for city and mofussil schools was not high 
yet it followed the general trend. Quite conspicuous 
• * was the figure of 23^ against response D in Punjab 
mofussil schools* This implies that, almost one-fourth 
. of the students did only that much Algebra that had 
been done in' the class. 

Ans,3, For inter-state .<»mparisons tho following table is given; 







Re soon se No. 






state ' 


A 


B 


. 0 


D 


■ 1 ■ 

ELhar , 


25,0 


49.1 


18.6 


7.1 


Delhi * 

I 


1.8*4 


56 • 4 


.18.0 


6.6 


Gujarat J 


43.7 


40.5 


■,6.3 


8.0 


{ 

Mysore , 


23.1 


18.4 


.38*2 


18.6 


r 

Punjab , 


24.4 


37.9 


22.6 
on n 


13.5 

i 1 0 



A 



-5 63 5- 






a A- 



Q.14. 

Ans.. 



' ' • Her 0 ‘a!L^>'*aa’ in Q. 11 ,‘' Punjab camq nearest 

to the ebrnhined” figures and iDellii, prqbably, the 
•farthest* ' Kie ntsnber of' re sp'ir.ses. to .response A* 
shows an increase in case of Bihar and Delhi as 
compared to the-number of -res^nses to response A' 

• • “ Qil,‘ For rosporise D 'arlso' the' percentage has gene- 

.... ;.. all- cases except'- for Gnj-aratv-' ' 

• ^ • ? ' -4 , . » 

• • • •considering-' responses ]k\ + as a. grp.uP- •• 

as done earlier we get the follovdng, picture 

"*■• mhar'*" . '■• 74.1 .; ’ ■ ■• . ■ 

.:,... , •])eijii' ■■ . 74.8 ... ... 

„.j. Gujarat - ;• 84.? 2 

l^sore- 4lo5 

Punjab ' 62.3 



in 

UD in 



•Ccmbined 



64.8 



Tb migb Punjab continues to be the nearest to 
the overall posit non y the range has increased from 
B2.1-46.4 = 35.7 for Ailthmetic to 84.2-41.5 = 42.7 
. for Algebra. •• Hiis .nay be because of varying relative 
emphasi'S on different branches of mathematics. Simi- 
larly we. find that the range of % in response D has 
also increased from 15«4’-7.5 = 7.9 for Arithmetic to 

■ 18.6-6*6"3=|‘'12*0 for' Algebra, "'ihis further supported' 

our infjirep. ce„ of. „Ya^in.g..emphasie'--on different "branches 

* ; ’..MM j.' •• . •*.■** *..i— ^ ^ 

‘ of *mathemati’cs._ - ■ ff. 

■What kind of sums have you omitted in. Algeb.ra • so far.2. 
The response-s ‘for this question were not analysed^ 
because of l;he element of unreliability’ in the data 
"Tfeportedr * As a matter of fact this question could 
■■'not be intorpreliSd unless the topics already taught 

. , I... •* t<l«* W* ..JII. • « * • 

were also taken into consideration. ■' 



Q*15* You must in Geometry, "'■■•■ 

’■ ’ ;• - vr 'l " • 

.the answer- that. is. applicable to ■ you •■bwb.l.pf -the •• • 

■ 

following in c’onhection witH 'theore is. . ' ' ' • 

■CJ A. I have" understood practically all the 

*“ theorem's, • • • 

** * « ***^o.' 

. . CJ - B, I have- understood all the theorems and 

remember all of- them, 

■ CJ . C* I have understood some oT them Jbut' remember 

• • practically all. of them, . . 

"CJ D. I have not understood most of the theorems 

but remember some of them, 

CJ ■ E, I neither have understood nor remember any 
of the theorems. 



The responses were grouped as under J 



■ A 



30^ 



.B, 



0<f 



33 , 2 ^ 



2 , 



I have understood practically all the 
••theorems, 

‘I have .understob'd" all- the theorem's ' 

an.d .remem'ber all of tKbiai 

I have understood some of the theorems • 

but remeTriber-practically all**. ' ' . • 

* * **'* , 

■ I*>have not understood raost'of the thebr^ 5,4^ 

/ ... • V . * . 

but remember, some of 'them... 

'***"*• *.i, . ' " 

I haye neither.. jmder stood any theorem .. 

. ■ ' . • • .... .... 

.nor.„.do I .remember .any, lose -than * 1% 

..Nearly 6^ responses were ^ahstird replies* ' ' • . 

The significant'' differences in sta^ie-wise reapohdes- • — 

•• , •• * T'** * 

• ‘ o * t ' K' 

for city and mofussil schools are given- in..^.the follow^- 

! f 

ing table. The comparisons may be dratm subject to 
the reservations mentioned in Q,l. 



D 



E, 



65 



Response 



B. 



G« 



d. 






Bihar 
G » M 

— ^ — I 
f 

’ ’ f 



I 

f 



States 



DelET 



17 ..4 



S8.S 



3^1 



••M 



Gujarat 



M 



l^^sore ‘ Pun j at 

"O TH 



40.0 * 71.8 

I 



20.0 



43.4 ! 12.6 » 21.6 



29 



.7; 13.8 



M 



17.6»22.1 

I 



I 



26.8 flS.O 



Ihe most spectacular among' these figures is 
that for response A in the city* schbols of Gujarat. 

, A*bout 72^ of the students said that they had understood 
practically all theorems and another approximately 

I 

(not reported in the above table thou)^ reported in 
th*- Appendix) claim to have understood ^d. remembered 
all theorems. i 

.■Ana. 3. . The following table gives an inter-state comparisons. 



State 



Delhi 



Response 



A 



B 



a. 



* Bihar. « 30.0 
» 



42.6 



! I 






36.5 



4. 



Gujarat * 57.3 ' 16.5 

I • I 

"" / ■ " * - 



I . 

VfyBOTQ ’ t 17*0 ’ 48#0 

I I 

Punjab f 19.6 » 21,8 

s f 

' ' 'i'" — r 

Combined 1 S6«0 | 



8 

JL 



33.2 



D 



E 



26.2 



1.2 



0.0 



21.8 I 4.2 J 0,5 



■ I I 

21.2 * 0.6 ' 

1 t 

~T — ; " ’ f 

21.7 » ’ " 3.3 • » 

I 1 

"""t" 



0.0 



T 



(^^Absurd replies or no ifeplies) 







0.0 



18.0 



4.4 



9«9 






3St9 t 20^7 » 

• s f 

, — 1" - - 

24.7 I 6.4 ■ ! 0.6 ; 

— 1-- ■■■■ ■ ■! t r 



O 

ERIC 



I s 
!| 



